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INDEX TO VOLUME YII.

GENERAL.
Adteetising and mock charitieg, 551
Aerial navigation, reference to, 2S7
Aerolites, 2Hi
Africa, the diamond fields of (illustrated), 438. 473
Afterglows, a required prize essay on the, 176; the re-

curren"--e of the, 432
Age, old, George Eliot on, 391
Agricultural Hall, Islington, Sportsman's Exhibition

at, 37S
Algonquin Indians, legends of the (review) , 91
Allen, Alfred Jukes, trisecting an angle, 2it8

Ailen, W. F., reformation in time-keeping, f8, 103
Ambulance, a pocket, -170

America, manners and customs in, 66
Amerit-a, pre-historic (review), 506
American photographers, trades-unionism amongst,

Ammoniaphone, the, 2^5
Angle, how to trisect an, 203
Animals of the past and present, 477 (see also

" Correspondence ")

Animals, the perisbabilitj of, 417
Ants, white, in India, 103, 142 (see also " Corre-

spondence ")
Appeal, a proposed Court of Criminal, 133
Arago on.fihooting stars, 475
Arctic work of the future, 149, 137
Areas and rurve.", the geometry of, 125
Arms, to strengthen the, 496, 515, 545
Asbestos fires, 30
Astronomical oliservations and the weather, 505
Astronomical Society, the Royal ; award of gold

medal, 71 ; election of council, 376; Mouthly
yvfices, 90, 5fio; presidential address, 155

Astronomical Sueiety of Livetpool, issue of papers by,
37t>

Astronomical telescope, new occulting eye-piece for.

Astronomy, the mathematics of meteoric, 335, 403, 423
Atlantic, ice in the, 482
Auctions, organised conspiracies at, 396

Babbicomdb murderer, reprieve of the, 20O
Ballin, Ada S., thought and language, 27, GV, 107,170,

211, 262. ;i01, 365, 43>, 474, 515 (see also "Cor-
respondence ")

Baronetcies, the origin of, 1-40

Beauty, the evolution of, 3:}6, 3tJ, 366, 3S7, 414, 437
(see also "Correspondence")

Beetles (illustrated), 253, 305, 342, 3A4, 423, 473, 513
Beginning of life (illustiated), S3, 123
Bethlehem, the star of, 605
Bible, the revised version of (review), 463
Billiard-table, an improved, 59
Birds, improved cage for exhibiting, 271
Body, regulation of the tempera! ure of, 1S6
Boots and shoes for travelling on ice, 33
Boulder-clay of Cheshire, the, 5r2
Brake for two-wheeled vehicles, 353
Brain, extraction of a tumour from the, 12
Brains, our two, 21, 62, 101, 141, 193, 2.9 (see also

"Correspondence")
Brashear, Jotm A., detecting errors in plane surfaces

(illustrated), 327, 345, 3!i3

Breakwater, a floating. 535
Bricks, patent, for veutilaiion, 556 «
Brighton electric railway, 255
Brighton railway, electric light on the, 168
Browning, John: Maps for trieyclists, 459; route-

books for tricyclists, 550 ; Stanley show.the (illus-
trated), 122, 191 ; tricycle, how to take care of a
(illustrated), 86. 351; tricycle ride, a (illus-
trated), 411; tricvcles .'for carrvinij goods, 54;
tricycling in 1835 (Ulustrated), 11, 122,' 191, 235,
231, 351. 411 ; type-«riter, a new, 3sl ; vision, on
the rapid increase of defeciivc, 171

Brougham-hansom, a. 19
Buchanan, Robeit, "George El'ot'a*' dog, 416
Butler, E. A.: entomology cf a pond, 2, Ul, 120;

etymology of enlomologr, the. 428; household
insects, 253, 3(5, 312, ;i34,'42S, 473, 513

Butterine. the ])roper(ip8 of, 13
Buzzard, flight of the, 418

Caoh for exhibiting birds. 271
Caligraphy ol correspondents, the, 20O
Camp-kettles, 19

Canal project, the Nicaragua, 260
Cancer, the increase of, 210
Canine intelligence, instances of, 90, 417
Carpentry, household (illustrated), 42, 124, 213, 336
Carpet-beating, improved machine for, 337
"Carrying" tricycles (illustrated), 54
Carter, h. Brudenell, the influence of civilization on

eyesight, 112
Casement-frames for windows, 293
Casks, a gauge for, 161
Castor, a patent magnetii^, 470
Champagne-wire cutter, 117
Charity, commerce, and advertising, 551
Charles II., thanksgiving for restoration of, note on,

463
Charnwood forest, over (illustrated), 23, 83 (see also

" Correspondence ")

Chemistry of Cookery, the : vegetarian question, 5
;

maltose as a cooking-agent, V5

Cheshire, the boulder clay of, 5 2

Chess coLUMy, oub :

—

Algaier gambit, game illusfraling variation of, 228
;

irregular defence in, 514
Blackmar gambit, game illustrating, 194
British Chess Association, 118, 443; tournament of,

535, 557
Centre gambit, 249, 333, Mo, 492
Che83 curiosities, 228
City Club r. St. George's, 98
Consultation game (centre gambit) , 338
Correspondents, answers to, iO, 40, 60, 93, 140, 184,

228, 249, 272, 291, 316, 333, 382, 40 1, 426, 418, 492,
514

Counties Chess Association, the, 4-13

End-games, useful, 1&4, 206, 272. 316, 382,404
Endings from actual play, 443, 514, 558
Evans' gambit, varia'ion iu, 4()

German Chess Association, the, 413
Giuoco piann, a game in, 4'^t

Handicap tournament game at City Chess Club, 360;
ending from, 192

"Mephisto." mistaken identity of, 228
North London Chess Club, game at, 426
Originality or eccentri'"itv ? 492
Positions of interest, 470
Problems, 20, 40, 140, 162,184,228,240, 294, 316,

382, 404. 492, 514
Proctor, R. A., and chess in America, 360
Scotland, chess in, 1S4
Sicilian defence, the, 140, 557
Solutions, 20. 40, 60, 93, 134, 206, 228, 249, 272, 294,

333, 360, 426, 443
*' Synopsis of Chess " (Cook's), American reprint of,

118
Universities, chess at (he, 223
Vienna opening, game in, 557
'Winawer, S., end games played by, 418

Chest and throat, inhaler for treatment of, 35S
Children, the training of, 3
Chimpanzee, the cultured, 253
Choleraic virus, experimental inoculation with, 396,

462
Cifl et Tcrre, a note on, 505
Cigarettes, the " Strawfena." 59
City Guilds, the, and the South Kensington Science

and Art Department, 310
Civilisation, influence of, on eyesight, 113, 171
Climate, the variable English, 26-5

Climbing plants in Irecs, 393
Clodd, Edward : Algonquin Indians, legends of the

(review), 91; custom and myth (review), 13
Europe, the geography and ethnology of (review)
463; Kalevala, the, h9, 165, 207, '251, 297, 343'

3S3; mammals, the descent of (review), 237
prehistoric America (review), 506

Clothing, the philosophy of; natural clothing, 100,
the skin. 147; regulation of the temperatnre of
body. 183; cooling action of the skin. 233, 274
protecting power of different materials. 321
Rumford's experiments on clotliing materials, 361
533; transmission of heat through clothing, 407,
gaseous clothing material, 451, 496, 538; removal
of perspirafion by clothing, 538

Coal, note on ihe origin of, 52j
Cocoon of a spider, the, 339
Coffee-roasting machine, a. 293
Coleoptera (illustrated), 253, 305, 342, 334, 428, 173.

518

Colh'ery explosion in Clifton Hall mine, heroiam s ,
551

Comet, Encke's, 90; ephemeris of, from Feb. 13tli to
27th, 136; prize offered for discovery of a new,
175

Comets, the origin of, 145
Compass, an attachment, 337
Concrete structures, improvements in, 556
Conductors and insulators, electrical, 544
Cone, the geometry of a (illustrated), 479, 541
Conic sections (illustrated), 10
Cookery, the chemistry of: the vegetarian question,

5 : maltose as a cooking agent, 45
Cooking apparatus, a steam, 227, 424
Correspondents, the caligraphy of, 2iX)

Cotton-harvester, an automatic (illustrated), 526
Counterfeit sovereigns, the circulation of, note on,

353
Cremation, opinions as to merits of, 376
Criminal aopeal. a proposed court of, 133
Crowley, Mr. Kemus, the cultured chimpanzee, 288
Crystal Palace amusements, the price of admission to,.

'
71

Cuckoo, rarity of, in spring of 1835, 463 (see also
" Correspondence ")

Cupboard-fastening, an improved, 59
Curves and areas, the geometry of, 125
Customs and myth (review), 13
Custom and manners in America, 66
Cylinder, the geometry of a, 431

Dabwin, Charles, unveiling the statue of, note on, 527
Death-watch, the (illustrated), 305
Descartes versus Newton, S7
Diamonds, the origin and heme of (illustrated), 390,

43 S, 473
Dickens and Thackeray. 493, 520, 537
Dickens's story left half told, 1 (see also " Correspon-

dence")
Dies, stocks, and laps (illustrated), 406
Dinosaurs (illustrated), 25, 67
Dog, George Eliot's, 416
Domestic economy, chapters on modern (illustrated),

8, 29. 53, 70, 85, 105, 133, 154, 195. 215, 241, 259,
279, 309, 325, 352, 375, 339, 413, 433, 460

Door-fastener, an indicating, 153
Door-fastening, automatic " i'Utton " for, 337
Drainage, the ventilation of, 70, 85, 279, 309, 325, 353,

375, 389, 413, 43J. 4G>
Drain-pipe, an accessible^ for inspection, 315
Drain-protectors, 97
Drawing apparatus, the "Rectoline," 271
Drawing-board and paper-stretcher, a, 205
Dress, taste in, the Bishop of Rochester on, 350

.

Drills, how to make, 153
Drilling, hints on (illustrated), 153, 230
" J)ry-earth " system of drainage, the (illustrated), 8,

29.53, in5,'l32. 154, 195, 215, 241,259 (see also
'* Correspondence ")

Dynamite outrages, the, 90, 237, 376

Eabthqcakes : on some causes of, 99 ; explosions ii>

mines and, 265, 330; instances of, in Great
Britain, 551

Earth, the shape and motions of the (illustrated), 24,
78

Easel, the "Ilatherlev," 509
Easter, fixing the date of, 236
Eclipsed moon, ruddy appearanceof the fillustrated)^

339, 471, 432, 4-36 (see also " Correspondence ")
Eclipse of the sun, observation of, on March 16:h,

265
Edison, Thomas A., electricity man's slave, 127
Editorial Gossip, 12, 33, 55, 71, 90, 109, 133, 155, 175,

200, 219, 24:3, 365, 23G, 310, 330, 353, 376, 396, 410,
440, 462, 481, 505, 527, 550 (For items under this-

heading see ** General" index)
Electrician, the young (illustrated) : necessary ma-

terials, 31. 63 ; soldering and cutting. 102; vices,
152; drills and drilling, 153, 192. 230; files and
filing, 231 ; screws and screw-making, 303, 341 ;

tapping, 344 ; dies, stocks, and taps, 4'}0; wood-
boring tools, 453 ; measuring instruments, 454

;

production of electricity by friction, 494, 543; con-
ductors and insulators, 544

Electricity man's slave, 127
Electricity, production of, by friction (illustrated),

494, 543
Electric lighting at the Inventions Exhibition, 384
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QfaenX—contiuufJ.
£l0clm- light :iQtheproi.vtion ofshadows (iUustr*t<Hl),

331 ; ou tho Bntrhlon Railway (illuslniUHi), H>^
;

Tonus ema ms ui itlumiosnt ia fo^, 33J
£l«otno nilwar at Bri^htoD, the, 2iyi

KUvlrio trMucAF, an, (SO

Kl«vtricwir*9, the dan^frs of overhi^ad, 429

BWlroplatinj:, t», -K*. -'77

Kliot, Gtforgp, on old *t:e, 391 ; her fftvourito do;-, 116

Cocke's comet, dj; epheiuehs of, Croni Fob. 13lh to

27th. 136
Endorcin^-press, a par»Uol, SOS

Knpueenne coustructiMi at the lurentioiu ExUibi-

tioD, 457
En^ne4, the weight of, 1C6
English Uiii^kf;e, on some corruptions of the, 52o
KnsiU^e butter. 19
EntomoWr ; of a pond (illustrated), 2,61, 120; of the

household (illustrated) , 2o3, 30j, 34i, 3^, 428,

473
Ephemeris of Eacke's comet from Feb. 13th to 27th,

Eraains knife, an improved. 161

Ktymology of entomolopj, the. 42S
Europe, the geography aud ethnology of (review), 463
Evolution, a mathcmalii-al Ihfory of, 4S6
Eihaustion of the neries, 433, 300, 519
Kxhibition at New Orleans, the, 31S
Kxhibitionof amateur photogniphy, the, 1&4, 370
Exhibition of Inventions, the international, at South

Kensington, 267, 371 ; Cremorne element at,

419; electric lighting at, 3S4 ; engineering con-

itraction at, 4o7; lirearms and military weapons
at, 415; misleadin:; statements aa to charge for

mdimssion to, 41'.*
;

pr-'mineni-e of eating and
drinking at, 527; railway plant at, 436; watch,
making at (iUustnited), 4'SO, IStS, 522

Exhibition, the Speedwell leveling, 150

Exhibition, the Sportsman's, at Agricultoral Hall,

Islington, 37d
* Expansile " lock and clip for mnsic folio, 19

Eye, the pupil of the : is its diameter an equivalent of
the light's intensity ? 2d5, 299, 323

Eyesight, influence of civilisation on, 112, 171

FilTH-HBjiLiso. 170, 220, 221
Fashion-plates, inartistic, 13
Fellow of the Hoval AstroDomi<al Society : Fare of

the Bkr, 15, 56, 93, 13>, 174, 221,267,311,35*,
399, 4k2. 4S6, 529; Optical recreations (illus-

trated). 166, 319, 541
Files and tiling (illustrated), 231
Filter for water, an improved (illustrated), 656
Finland and its mvthologv. 129, 165,207,251. 297,

348, 383
Firearms and military weapons at the Inventions

Exhibition, 415
Fire-blower, an improved. 59
Fire-extinguishing grenade, a chemical, 139
Fire-gratee : a swing trivet and clip for, 331 ; improve-

ments in, 19, 36. 73, 271
Fireproof fixing-blocki* for joiners' work, 59

Fires : at Japanese Village, 396 ; at Inventions Exhi-
bition, 527 ; insufliciency of means of subdtiing
outbreaks cf, 213, 550 ; of asbestos, 36

Fire-waste, '^79

Fish, highest temperature endurable by, 156
Flat-iron beater, an improved, 417, 535
Floating breakwater, a, S'io

Flue-bricks, ventilating, 556
Fog appliances for ships, 97
Fontcnelle, M. de. on the plurality of worlds, 47, 105,

151, 199, 235, 282, 323, 369, 410, 455
Friction, production of electricity by (illustrated),

494,543

GiBBBS-EyGiirB, a patent, 402
Gardening, a useful tool for, 535
Gaseous clothing material, 450, 496, 538
Gasfitters, a combination tool for, 248
Gas-5toves, 36
Gate-opener, an automatic, 435
Geological rambles with a hammer (illustrated) , 22,

S3, 172, 213
Geology of Cheshire, the, 5">2

Geometrical measurement, chats on (illustrated) :

conic sections, 10; the hyperbola, 44, S4; the
parabola, 84; curves and areas, 125; volumes
and surfaces of solids, 237; pyramids, 277;
the cylinder, 431 ; the cone, 479, 541

Gestores and language, 430, 474, 515 (see also "Cor-
respondence '

)

Glasgow, trades'-unionism in ship-building trade at, 90
Glote, a mechanical terrestrial, 227
Gold, the successful imitation of. 353
Gorhiam, John, the pupil of the eye and its relation

to the intensity of light, 2S5, 299. 322
Gossip, editorial, 12. 33, 55, 71, 90, 109, 133, 155, 175,

200, 219, 243, 265, 2-6, 310, 330, 353, 376, 398, 419,
440, 462, 481, 5'J5, 527, 550 (For items under this
heading see "General" index)

Greely, Lieutenant, on future arctic work, 149, 187
Gregory, James E , meteoric stones, 216
Greshain CoUe^e, a note on. 5^5
Gyroscope, an improved, 447

"Halltahds ** on certain corruptions of English
languatre, 525

Hampstead Literary Institution, opening of new
premises of the, 2<)0

Uand-rogulator for electric liglit employed in projec-

tion of !4hadow9, 331
Uarnson, \V. Jerome : diamonds, origin and home of

the (illustrated), 31N>. 439, 478; lantern-slides,

aimplo method of making, 281, 326; rambles with
a hammer {illustrated). 22, H3. 172, 213

" llatherley " steps, the, 117 ; folding easel, 508

Heating apparatus, improved, 161, 183, C3S
Ileal of the sun, the, 51

Heat, the transmission of, through clothing, 407

Heredity, iu relation to traiuint: of children, 3

Heroism M ihe Clifton HmU colliery explosion, 651

Ilorsellesh for human food, the sale of, 287
Horses, nose-bngs for, 19, 161

llo^e-reel and garden engine, 402

Uo:-airaud laundry stove, a combination (illustrated)

,

635
Household insfcts, our (illustrated), 253, 306, 343,3S4,

423, 473,518
Houses, dwelling, the framework and construction of

(illustrated). 8. 29. 53. 70, 85, 105, 132, 154, 195,

215, 211, 259, 279. 30P, 325, 352, 375, 389, 413, 433,

460
Hurncanes and earthquakes, 99
Hutchinson, Surgeon-general, on Termites (illus-

trated), 103, 142 (see also " Correspondence ")

Hydrophobia iu February, 177

Hjporbola, the geometry of an, it, 64

IcR in the Atlaiilio, 492
lodia-rublter, production of, in Brazil, 327
India, white ants in, 103, 142 (see al^o " Correspond-

ence ")

Infection, device for preventing spread of, in disease,

161

Inhaler for throat and chest treatment, 358
Inkstand, an improved, 97
Insects, the, of our household (illustrated) , 253, 305,

312, 3S4. 128. 473.518
Insulators Mini conductors, electrical, 51t
Inventions Exhibition, the International at South

Keuaington, 267, 371 ; Cremorue element at, 410
;

electric lighting at, 3S4 ; engineering construction

at, 457- firearms and military weapons at, 415 ;

misleadins statement a^ to cliar^'c for admission

to, 319
;
pntminence of eatint; and drinking at,

527 ; railway plant at, 436 ;
watchmaking at (illus-

trated), 4S0, 498, 522
Inventors' column, our, 19, 36, 59, 73, 97. 117, 139,

161, 183, 205, 227, 248. 271, 293, 315, 336, 358, 381,

402,421,447,470, 491, oVS, 535, 556 (For items

under this heading, see * General " index)
Ireland, the seaside resorts of, 520, 542
Iron rods, the effect of magnetism on the length of,

486

Japaxese village exhibition, the, 110; destruction of

by fire, 396
Jewellery, successful imitation of gol<l, 353
Joinery, fire-proof fixing-blocks for, 59

Jurassic epoch, animalaand plantsof the (illustrated),

25, 67
Jurisprudence, medical, and photography, 275

KiLBVALA, the national poem of the Finns, 129, 165,

207,251, 297,348,393
Kimberley diamond mines, the (illustrated), 433

Knife, an erasing, 161

Knife-cleaning machine, a patent, 24-3

Knowledge, s*-ientific, ^owth of popular taste for, 170

Lamp for reading for travellers, 36, 491

Landslip, a remarkable, and its causes (illustrated),

144
Language, the origin of. 26, 6t, 107, 170, 211. 262,304,

365, 430, 474, 515 (see also " Correspondence")
Lantern, ruby, fnr travelling photographers, :i37

Lantern-slide;', simple methods of making, 2S4, 326

Laundry and hot-air stove, a combination (illustrated),

535
Lawn-edge cutting, a machine for, 353

Leaves, on the forms of, 17J, ISO

Lessons im stars, first (illustrated) 30, 64, 130, 174,

24'5, 202, 306, 350, 416, 460, 502, 548

Letter-case, an automatic spring, 19 ; a spring, 381

Letter-file or binder, a novel, 508

Letter-grip, an improved, 293

Libel actions, the morality of, 4W
Library furniture, how to construct (illustrated), 213

Librarj- steps and easel combined, 97

Life in other worlds, 163, 210, 257, 295

Life, the beginning of (illustroted) 88, 123

Li^ht, eipermientfl for determing the velocity of, 265

Liu'htmg system, the "Optime," 248

Light's intensify, the, and its reliitiou to the pupil of

the eye, 285, 299, 322
Lightning strokes, the mechanical chartctcristics of,

a paper on, 410
Linen-stretcher, a, 59

Lock and clip, the "Expansile," for music folio, 19

Locomotives, the weight of, 106

London, changes in, during forty years, 310

Lottery swindle, a daring, 363
Lotteries and the postal authorities, 440

Lubbock, Sir John, on the forms of leaves, 173, lb9

Lunacy laws, amendment of the, 2-87

Lunar eclipse of March 30, the, 486

Mao Si Charta, anniversary of the signing of, B28
Miignetisati u, its elloct on rods of iron, steel, aud

nickel, -UIH

Ma:;nels, wooden, disease cured by, 86
Mnliose as a cooking agent, 45
Mammals, (ho descent of (review) , 297
Mkm, the Working power of, 329
Manners and customs in America, 66
Maps for tricvclists, 159

Maps of the "night skies, Jan., 31, 65 ; Feb., 131, 175 ;

March, 211, 263 ; April, 3u7, 351 ; May, 417, 461
;

June, 603, 619
Mtitliematical astronomy, a work on, 176
Mill lii'inatical theory of evolution, a, 186

Mathematics, the, of meteoric astronomy, 333,403,
123

Mathew, William, photography and medical juris-

prudence, 275
May, rominisocncea of tbft month of, 376
Mavull, John, jun., on Noberl's ruUng machine, 4;13,

452, 501, 623
Measurement, geometrical (illustrated) : the conic

section, 10; the hyperbola, 44, 81; (he parabola,

81; curves and areas, 125; volumes and surfaces

of solids, 237; pyramids, 277 ; the cylinder, 131

;

the cone, 47!t, 511

Measuremout of iho light of stars, 133

Measurement, tools for (illustrated), 454
Medi<al jurisprudence and photography, 275
Mei;,'s, Jl. C, the working power of man, 329
Sletenric astronomy, the mathematics of, 335, 403,

41!3

Meteoric stones, 216
Meteors and falling stars, 317, 3S6, 405, 427
Microbes, the develiipment of (illus'rated), 143

Microscope, pleasunt hours with the (illustrated) :

hints for mounting objects, 77; development (»f

microbes, 143; the stomata of plants, 190; acedi

of plants, 232, 4f'8 ; molecular motion, 31«;
anthers of plants, 518

Microscope, the *' Demonstration " (illustrated), -191

MiUtary weapons and firearms at the Inventions
Exhibition, 415

Milk-tester, a, 73
Molecular motion, 318
Moon, the ruddy eclipsed, 339, 471, 482, 486 (sec also

"Correspondence '*)

Muscle-reading and thought-reading, 449
Museums, opening of, on Sundays, 155, 265

Music-folio look and c\i]>, the " Expansile," 19

Music-stand, a patent folding, 421
Mythology, the, of Finland, 129, 165, 207, 251, 297,

318, 3S3

NiDBK, Constance, C. W.,on the evolution of beauty,

306, 313, 366, 3S7, 414, 437 (see also ''Corre-

spondence")
Xeison, Mr. E., and hia ditinterestedness in the cause

of science, 462
Nervous exhaustion, 435, SCO, 519
New Orleans, exposition at, 348
Newton, Sir Isaac, data of death of, 243

Newton versus Descartes, 97

Niagara, the falls of, 185

Nicaragua canal project, the, 260

Nickel, rods of, the effect of magnetisation upon the

length of, 468
Nightingale, earlv appearance of the, 220

Ni-ht eky. maps'of the: January, 31, 65 ; February,
"

i:il, 175; March, 211, 26i ; April, 307, 351 j May,
417,461 ; June, 50i, 519

Nobert's ruling machine, 433, 452, 504, 523

Nose-bag for horses, 19, 161

Occulting eye-piece, a new, 139

Oil-cans, an automatic governing spout for, 358

Old age, George Eliot on, 391

Optical recreations (illustrated), 166, 319, 540

"Optime " lighting system, the, 248

Orbit of the sun, 278
Overhead electric wires, danger of, 429

Overpressure in schools, 220

pALMiEBA table-water, 36
Parents and children, 3

Parabola, the geometry of a, 81

Pasteur, his life and la'bours (review), 177
" P.D." theory, the, 201

Perambulator," a patent contractible, 417

Photographers, trades-unionism amongst American,

109
Photographic ruby lantern for travelling, 337

Photographic " shutter," an adjustable instantaneoun,

315
Photographing the stars, 55

Photoi^raphy : it* relation to medical jurispruden<re,

275; eihlMtion of, by amateurs, 194, 370; pro-

duction of lanteni slides by, 326

Photometry, stellar, 133

Physiognomy, traits of, note on, 505

Plane surfaces, critical methods of detecting errors in

(illustrated), 327, 315, 303

Planets, the theory of life in. 118, 163, 210, 257, 295

Plant-life and planet-life, 118

Plants, climbing, in trees, 393

Plants under the micro.scope : the slomataof (illna-

tratedi, 190; seeds of (illustrated), 233, J08
;

anthers of (illustrated), 54S

Police-constable, presentation of Albert medal to, 287



ly KNOWLEDGE [Ji-LT 3, 1885.

General

—

continued.
Polieh for staining wood, 36
Pnnd, entomoloey cf a (illustrated), 2, 61, 120
Postage-stamp designs, 33
Power, the workinjr, of man, 329
Pre-historic America (renew), 506
Press, a parallel endorsing, 508
Proctor, E. A. :—Animals of the past and present,

477; arms, to strengthen the. 496, 515, 545;
begimiingof life, the (illustrated), SS, 1'23; brains,
our two, 21, 62, 101, 14t, 193, 229 (see also " Cor-
respondence ")

; buzzard, the flight of the, 418;
children, the training of, 3 ; comets, the origin of,
145 ; Dickens and Thackerav, 493. 520, 537 •

Dickens's storr left half told, 1 (see also '* Corre-
spondence"); earthquakes, in some causes of,
99; earth, the ehape and motions of the, 24, 78;
erpcsition at New Orleans, ihe, 31S ; geometrical
measurement, chats on, 10, 44, S4, 125, 2;i7, 277,
431, 479, &n ; life in other worlds, 163. 21i.>' 257,
295 ; lottery swindle, a daring, 34s ; manners and
customs in America, 66; mat hematics of meteoric
astronomy, 335. 4<13, 423 ; meteors and falling
stars, 317, 386,405,427; moon, the ruddv eclipsed,
339, 471 (see also ''Correspondence")'; muscle-
reading and thought-reading, 449; Niagara, the
falls of, 185; note from, 527; plant life and
planet life, 148; rain, 214, 254, 30j; science and
religion, 428 ; sea-serpents, mcnster, 273; sky,
map3 of the night: Jan., 31, 65; Peb., 131, 175;
March, 241, 263 ; April, 307, 351 ; May, 417, 461 f
June, 503, 549 ; star-surrevs, needed, 7', 41,81,119,
167; star-lessons, first, 30, 64,130,174 240 262
306, 350, 416, 460, 502, 54S ; sun, orbit of the, 278

;

sun'a heat, the, 51 ; waves, preat sea, 517

;

zodiacal maps, 51, 189, 233
Pyramid, the geometry of a, 277

RiiLWAT plant at the Inventions Exhibition, 436
Railway, the Brighton, electric light on (illustrated),

168
Rain, 214, 254, 300
Kain-gauge, a marine, 161
Rambles with a hammer (illustrated), 22, fv3. 172, 213
Ranyard, A. C, the ruddy eclipsed moon, letter on.

509
J f , ,

ReadiD;:-]amp for travelling, 36, 491
Reading-rooms for the industrial classes, 12
Reading-stand, a, 183
"Eectoline" drawing apparatus, the, 271
Recreations in optics (illustrated), 163, 319, 540
Reformation in time-keeping (illustrated), 68, lOS
Reformed time, the, 33, 220
Refuse, the disposal of household (illustrated) 195

215, 211, 259, 279, 309, 325, 333, 375, 389, 413. 433,
460

. . . > »

Reprieve of the Babbicom^e murderer, 200
Restoration of Charles II., note on the thankseiTine

for, 4e3
^

Royal Astronomical Society, the : award of gold
medal, 71 ; election of' council, 376 : Monthly
y^otices, 90, 505

;
presidential address, 155

Royal Institution, subscriptions to, for ecientific
research, 133

Ruddy appearance of eclipsed moon (illustrated),
339, 471, 4S2, 4'?3 (pee also "Correspondence")

Ruling-machine of Herr Xobert, 433, -454, 501. 523
Romford, Count, and bis eiperimesits on cIothin<'

361, 538
Bossell, Percy, Irish sea-side resorts, 520, 542

SjjrrTAHr construction of dwelling-houses (illus-
trated), 8. 29, 53,70, 85, 105, 132, 1S4, 195, 215,
241, 259, 279, 30M, 325, 353, 375, £89, 413, 433, 4tX)

Saw, kc, for woodworking, 402
Schools, overpressure in, 230
Science and religion, 426 : and the Bishop of London.

110
*> ' '

f

Scientific knowledge, growth of popular taste for,
176

Scientific research, subscriptions for promoting, 133
Scientific teaching, unreliable, note on, 528
Screws, how to make (illustrated), 302, 341, 406
Sea-side resorts, Iri^h, 520, 542
Sea-serpents, monster, 273
Seeds of plants under the microscope (illustrated)

232,408
Seeliger, Professor, note on an astronomical pauer

by, 310
^

Seiss, C. Few., blowing vipers (illustiated), 368
Sewer-gas, means for prevention of escape of 70 132

279, 325. 353, 375, 359, 413, 433, 460
'

Shelley. Hellen, death of, 440
Shipbuilding trade of Glasgow, trades-oniooism in

the, 90
Ship-railwav, the inter-oceanic (illustrated) 196 217

239 '
J>

, *

Ships, appliances for raising sunken, 117; fog ap-
pliances for, 97

Ship-worm and its ravages (illustrated), 516
Shooting stars, Arago on, 475; amusing account of

502
Skies, night maps of the, January 31, 65; Februarv,

131, 175; March, 241, 263; April, 307, 351 ; May'
417, 461 ; June, 503, 549

Skin, the human (illustrated), 147 ; cooling action of
the, 233, 274 (see also " Correspondence ")

Sky, face of the, 15, 66, 93, 136, 174, 221,267,311
35 K 393, 412,486,529

Skylight', an improvement in, 293

Slack. Henry J., plessant hours with the microscope
(illustrated) : hints for object-mounting, 77; de-
velopment of microbes, 143; stomata of plants,
190 ; seeds of plants, 232. 4':i8

; molecular motion,'
318 ; anthers of plants, 548

Slate in America, 295
Slates, writing, a patent cleaner for, 381
BUngo, "W. :— Electrician, the vonng, 31, 63, 102 152

192. 230, 302, 3*4, 4^*6, 4.33 ,'494, 543 ; electnc'lifiht
on the Brighton railway, 168 ; electric railwar at
Brighton, 255 ; electric tramcar, an, SO ; electro-
plating, 9, 48, 277 ; overhead electric wires, 429

*' Solar-physics, the committee on," a sham entitled
200

Soldering, hints on (illustrated). 102
Solids, volumes and surfaces of, the geometrv of

237,277
Spider, the cocoon of a, 3^9
Sportsman's exhibition at the Agricultural Hall,

Islington, 378
Sprav-distributor, b, "3

Stanley cycle show (illustrated). 122, 191
Star-gazing in crowded thoroushfares, the danger of,

2'K)

Star-lessons, first (illustrated), 30, 64, 130 174 240
262. 3Lt6, 350, 416, 460. 502, 548

Star of Bethlehem, the, 505
Stars, falling, and met?ors, 317, 386, 405, 437
Stars, measurement of light of the, 133
Stars, shooting, Arago on, 475 ; amusing 'account of,

502
Stars, the variable, a paper on observations of, 396
Star-eurveys, needed, 7, 41, 81, 119, 167
Steel rods, the effect uf magueiisation upon length

Steps : for library use and easel combined, 97 ; the
" Hatherlev," 117

Stocks, taps, and dies (illustrated', 406
Stomata ot plants under the microscope (illustrated).

Stove, hot-air and laundrv combined (illustrated) 535
Strengthening the arms, 496, 515, 545

'

Subterranean woods, 171
Sonday opening of museums, t-he, 155, 265
Sun, the : observation of eclipse of (March 16), 265;

orbit of the, 278; heat of the, 51'; temperature
of strata of the, 265

Sanspot irregularities, 33
Swindle, a daring lottery, 362
Swords, our military, unserviceable nature of, 353

Tadle-watbb, the " Palmiera," 36
Tap and bung closer, 59
Taps, stocks, and dies (illustrated), 406
Te'hnicu! edui:-3tion, papers on, 396, 419
Tehuantepec ship railway (illustrated), 196. 217, 239
Telegraph and telephone, the, 127
Telegraph wires, the dangers of overhead, 429
Telescope, a new occulting eve-piece for, 139
Temperature: highest endurable by fish, 156; of the-

human body, regulation of, 186
Teredo, the, and its work (illustrated), 546
Termites (illustrated), 103, 142 (see also *' Corre-

spondence ")
Terrestrial globe, a mechanical. 227
Thackeray and Dickens, 493, 520, 537
Thought and language, 26, 64, 107, 170, 211, 262,'304,

365, 430, 474, 515 (see also " Correspondence'") ['

Thought-reading and muscle-reading, 419 (see also
" Correspondence ")

Throat and chest, inbaler for treatment of disease of

Time-keeping, the reformation in.'33, 69 108 ''20
Tools for gasfitters (illustrated), 248 ; for the'" young

electrician," 102. 153. 192, 231,3^.13. 345, 4 7,453; for
wood-boring (illustrated), 4-53

; for measurement
(illustrated), 454; for gardening, 635 for wood-
cutting, 4<_12

Trades-unionism amongst American photographers
109 ;

in Glasgow shipbuilding tra^e 90
'

Tram-car, an electric, SO
'

Tram-cars, a novel check on takings of 220
Trees, climbing plants in, 392
Tricvcle and bicvcle shows : the Stanley 1**' 191 the

Speedwell, 150
j* ^ - ,

Tricycle ride, a (illustrated), 411
Tricycles : for carrying goods (illustrated) , 54 ; how to

take care of, b6. 351
; new tvpe of (illustrated)

235; saddles and seats for (illustrated) 411
'

Tncydingin 1SS5 (illustrated), 11, 122, 191 235 2S1
351, 411, 459, 550

'

Tricyclists
: maps for, 459 ; route and road-books for.

550 *

Trisecting an angle (illustrated). 208
Trivet and clip for fire-grates, 381
Tumour, extraction of, from the brain, 12
Type-writer, a new, 381

Ubaitcs, the discovery of, 219

Taccktatiott, instance of value of, 463
Veneering wood, the art of, 386
Ventilating : apparatus for, 36; bricks for, 656
Ventilation of drains, the, 70, 85. 279. Z(k 325 353

375, 389, 413, 433. 4eO
* » ' . >

^^-t

Ventilator and warmer, an improved, 183
Venus, the supposed sateJUte of. 265
Vessels: appliances for raising sunken, 117- fog-

appliances for, 97
*

Vice ; the use of the, 152 ; the parallel " grip" (iUtis-

trated), 491
Viobn trade, a spurious, 55
Vipers, blowing, migration cf (illustrated), 368
Vision, on the rapid increase tT defective, 171
Vivisection, .'.48; note on, 550; opposition to, at

Oxford, 243

Washisg-machisbbt. improvements in, 73, 117, 205
"Watch-making at the Inrenticns Eilubition (Illus-

trated), 4-^1, 493, 522
Waves, great sea, 617
Weather-forecasts of 1884, the, 49
Weather, the, and astronomical observations, 506
Webb, Prebendary, the late, 481
Whist columk, oitb :

—

Accepted ace leads, 513
Ca! 'Illation of chances, 425
Illustrative games, 39, 76, 468
Opening.' the play, 250, 359
Problem, a fine, 558

Williams, W. Mattieu : Chemistry of cookery, the>
45; clothing, the philosophy 'of, \00, 147, 186,.

233, 274, 321, 361, 407, 450, 496. 538 (see also
" Correspondence ") ; ruddy eclipsed moon, the,
letters on, 4'X), 465, 509

Wind, note on the direction of the, 353
Window-fastener, a patent, 139
Wood-boring insect, an (illustrated), 546
Wood-bonng, tools for (illustrated), 453
Wooden n agnets to cure disease, b6
Wood-working machine, an improved, 402
Wooton, Edwin, nervous exhaustion, 435, 500, 51?
Workshop at home, the (illustrated), 43, 124, 21?,

386
Worlds : life in other, 163, 210. 257, 295 ; the plurality

of, 47, 105, 151, 199, 235, 28i, 323, 369, 410, 45a

Zodiacal light, brightness of the, 243
Zodiacal Maps, 51, 189, 233

REVIEWS.
ACADBiTT Ek etches, including various eiliibitions,

edited by Henry Blackburn, 507
Academy, the royal (illustrated), edited by Henry

Lassalle, 507
Acetic acid, and vinegar, ammonia, and alum. 266
Acoustics, fallacy of present theory of, by Henry A,

Molt, juo., 411
Advertiser's guardian, the, by Louis Collins, 331

Aeronautical Society, annual reports of the. 483

Air, ether, and water, wave of translation in the
oceans of, by John Scott Russell, 55

Air, science of the change of, bv David S. Skinner,-

441
Ahri, cruise of the, by W. R. Coppinger, 220
Algebra, factors in, discovered by arrangement, trial,

and symmetry, by Rev. J. G. Easton, 56
Algonquin Indians, legends of the, by Charles G.

Leland,91
Almanack for 1835 (Photographic ye^ts), 34
America, a book on emigration to, by Percy Taylor, 266
America, prehistoric, by the Marquis de Nadaillac, 506
Animal and vegetable life on our globe, origin auA

reproduction of, by T. Spencer, 483
Asclepiad, the, 135, 378
Atlas, the penny [Moffat's), 484

Bacillaet phthitis of the lungs, by Germain SiJe,

331
Ballooning, by G. May, 397
Bible, inspiration of the, by H. L. Hastings, 34;

revised version of the, 463
Biography, dictionary of national, edited bv Leslie

Stephen, 34, 330
Boilers, how to prevent explosions in, by P. Milan and

J. Shaw, 220
Book-keeping, commerd&l and scJiool, by A. F.

Notlcy, 135

Boy, the :" what he thought, 243
Brass repousse, by Madame Amclie, 56
Britannia msgna, by the Aldetirst of Aldabrelton, 92
Britons awake ! 135

Bucolics, a bundle of, 441
Bull, John, to Max O'Rell, 178

Cawada and the United States, a book on emigra-
tion to, by Percy Taylor, 266

Carnivora, natural history sketches among the, by
Arthur Nicols, 15

Catalogues : of Royal Society of Painters in water-
colours. 411 ; of suepected variable stars, by J.E.
Gere, 4S3

Chemistry, the elements of inorganic, by J, C. Buck-
master, 441

Child-culture, mental, moral, and physical, by T. M.
Madden, z^)7

Child'.' Fictori'il, the, 378, 5v)7

" Christmas hamper," the, 112
Class-books, the Loudon, on science, by John

Murphy, 73
Clock and watchmaking, by David Glasgow, 201
Colours, water, advanced studies of flower-painting in,

by Ada Haubury, -441 ; catalogue of Royal Societj
of Painters in, 441

Comprehenscia series, the, 35
Cookery, the Chemistrr of, by W. Mattieu WilliamF,

376
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Cooper, Daniel, memoir of, 52^

Crisis, the preat. at hand, by Kav. M. Baxter, k-t

Custom and MTth, br Andrew Lanj;, 13

Cydi't, the Ch'riatmaJs number of the ('* Our Camp"),
35

" DAKKirS5f) and Dawn," 1-&

PecoratioD, the ladr's jomual of, 419

Definition, the l^pic of, explained and applied, by
William L. DaTidsun, 3i*r

Delusion, the ^to^v of a ereat, bv William White, ;U

Dictionarr of national biopnip^iy, edited by Leslie

Stephen, 34, i'Si ; of presa of the world (SeU>),

Di£Ferenlial c&lculus for beginners, 50
Direotorr, (he electrician's, iM
Diseases, prevent ible, and filtration of water, bv

P. A. Maitmen. Ill

Docks and harbours, by Lereson Francis Vernon-
Harcourl, L'44

Docfor, the FatMily, 244
Domestic oconomr, a book on, bv Mrs. S. A. Barnett,

Drainage of houses, practical hints on, 17d
Dramatic Rfvine, the, 135

Dreams and myths, by Edward Clodd, 376
Dm^ and plants, new ccmmer^ial, by T. Chribty,

419
Dmamics : an elementary treatise on, by Benjamin

Wilson, 134; a treatise en, by W. H. Besant,

55

EcoKOJncs, an analriis of the principles of, by
Patrick Geddes, 243

EcononiT, political, essavs on, by " Hibernicus,"
396'

£Iectri<>aI and magnetic laws, bv E. Hurren Harding,
607

Electrician's directory, the, 266
Emieratjon, a book en (" Go West ") by Perry

Taylor, 266
Enginecrd". millwrights', and machinists* practical

assistant, hx WUliamTempleton, 72
Entomology, a text-book of, by W. F. Kirby, 483
Epping Forest, walks in, by Percy Lindley, 5;i8

Essays, short, original and selected, 529
Ether, air, and wster, wave of translation in the

oceans of, by John Scott Russell, 5.'

Europe, the geographv and ethnologv of, by F. W.
Badler and G. G. Chisholm, 463

European society, a review of, br J. Sketchley, 72
Evolution and epecial creation, by C. C. W. >'aden,

331
Evolution, the Neanderthal Skull on, by the Rev,

Bourchier Wray Savile, 220
Exact sciences, common-sense of the, by William

Kingdon Clitford, 377
Exliibiiion of inventions, the international, raili^ay-

guide and route-book for, 397
Explosions in boilers, how to prevent, by F. Milan

and J. Shaw, 220
Eyee, how to use oar, by John Browning, 15

Family Doctor, the, 244
Federation, imperial, of our colonies, by the Marquis

of Lome. 4S%
Fern portfolio, the, by Francis George Heath, 34
Filtration of water and preventible disease, by P. A.

Maignen, 111

Flower-painting in water-colours, advanced studies

in, by Ada Hanbury and others 441

Forewarned : a story, by E. M. Abay-Williams, 288
French-book, the Woodford, 92

French conversation, an introduction to, by Antoine
Charlin, 72

Geogsxphical reader, the, by J. R. Blakiston, 2*1

Geography and ethnology of Europe, by F. \V.

Badler and G. G. Chisholm, 463
Geology of Genesis, by E. Colpitis Robinson, 482

Geology of Shropshire, handbook of the, by the Rev.

J. W. La Touche, 178
Geology of Suffolk, a sketch of the, by J. E. Tavlor,

15
Geology, students' elements of, by Sir Charlci Lvell,

31
German grammar, a practical, 4S4

Girls, what to do with our, by A. T. Vanderbilt, 92

Glass-painting, by Fred. Miller, 135

Gold, a lump of, from the mine to the mint, by Alei.

Watt, 528
Go West ! bv Percy Taylor, 266

Grammar, a'brief and practical German, 481

Granitic and other rooks, on the origin and develop-

ment of, by J. Reid, HI
Growth, posttires to be avoided during, by Mathias

Both, M.D., 288

HutABTiOLOGT, the ninth article of the thirty-nine of

the Church of; England, by Bev. Joseph Miller,

484
'

.

Handbook and vade-mecum for reporters (Pitman), 72

Handbook for managers of works, by W'alter S.

Hatton, 14
Handbookof the Geology of Shropshire, by Eev. J. W,

La Touche, 1 73
Handbooks of translation : Latin, 397
Harbours and docks, by Leveson Francis Vemon-

H^reoort, ZiA

Health, helps to by Henry C. Burdett, 135
Uoalth-re »orl8, iCnclish, meteorological statistics of,

by DaMd S. Skinner, 411

Health-science, a manual of, by Dr. Andrew Wilson,
507

Hedley, William, inventor of present prini^iple of rail-

way locomotion, by M. Archer, 484
Hi»torii-a] Keseareh, the liberty of independent, by

Thomas Kcrslake, 331
llistorv, outline of the world's, bv Edgar Sanderson,

397
History, Roman, by Rev. B. G. Johns, 93
Home, the niakinp of the, by Mrs, S. A. Barnett, 4^5
Uydro<<tBtics una pneumatics, key to, by John

Murphy, 72

lupEuiAL federation, by the Marquis of Lome, 4S4
Indians, the Algonquin, legends of, by Charles G.

Loland, 91

Inorganic chemistry, the elements of, by J. C. Ruck-
master, Vll

Invalids and travellers, hints for, by T. S. Maclean, 14
Inventions exhibition, the international, railnay-

guide and route-book for, £97

Japanesr tale, a i" Kotaka "), by J. Morris, 485
John Bull to Max O'Hell, 178
Journalism, practical, a guide to, >iy Arthur A Reade,

135

Knowlbdob, odds and ends of useful, 92
Kotaka, a Japanese tale, by J. Morris, 485

Ladiss' reader, the, by D. C. Bell, 377
I.ady^ the, a j< urnal for gentlewomen, 201
Land, and the Parliamentary Committee of the

Liberty antl Property Defence League, 507
Land-laws, P'nglish, a treatise on, 4U
Lantern, the nmgic, and its management, by T. C.

Hepworth, 15
Lanterns, magic, how made and used, bv A. A. Wood,

92
Latin authors translated into Enjilish, 397
Latin parts of ppeech and sentences, elementarv help*

noteson, by W. Thornton BuUot-k, M.A., 201

Leather manufacture, the art of, by Ales. Watt, 33
Life, aids to Imig, by N. E. Davies, 33
Life in the dead i>ast, 110
Literary success, a guide to practical journalism, by

Arthur A. Read, 135
Little one's own picture-paper (Dean's), 485
Logical definition explained and applied, by William

L. Davidson. 397
London in IfeHo, by Herbert Fry, 377
London, the siege of, by *' Poateritas," 56
Longevity, aids to, by N. E. Davies, 33
Luna'y law, the, I'V William R. Huggard,179
Lungs, phthisis of the, and bacilli, by Germain See,

331

Magic-lastkbs and its mansgement, bv T. C. Hep-
worth, 15

Magic-lanterns, how made and used, by A. A. Wood,
93

Magnetic and electrical laws, by E. Hurren Harding,
507

Mahdi, the, past and present, by Professor Dar-
mesteter, 5.;8

Mammals, the descent of. by Professor Parker, 287
Mcnagers of works, handbooks for, by W. 8. Hutton,

11
Mathematical and physical papers, by Sir William

Thompson, 111

Mathematii-.", a history of Greek, by J. Gow, 134
Mathematics, differential calculus for beginners, 56
Mechanicians, celebrated (" Heroes of Science

"

series), by T. C. Lewis, M.A., 396
Mechaoiir's o«n book (Spon), 72
Meister Martin, by E. T. A. Hoffman, 14
Metaphysical aspect of natural history, the, by

Stephen Monckton, 266
Meteorological statistics of English health-resorts, by

David S. bkinner, 441
Microsc^'pical science, studies in, edited by Cole, 177,

266. 397, 483
Microscopy and natural science, the journal of, 177
Millwrights', engineers', and machinists' practical as-

sistant, bv William Templeton, 72
Mimosia inquieta, by Edwin Wooton, 4S3
Moon and the weather, liy Walter L. Browne, 377
Myth and Custom, oj Andrew Lang, 13
Myths aod dreams, by Edward Clodd, 376

NATrsAL nisTOBT, the, metaphysical aspect of, by
Stephen Monckton, 206

,

Natural hifetory sketches among the camivora, by
Arthur Nicols, 15

Naturalists' Field Club of Belfast, report of the, 135
Naturalists' societies, east of Scotland union of, reports

of, 483
Nervous debility, a book on, by Edwin Wooton, 483
Night, in the watches of the, by Mrs. Horace Dohell,

420
" Nobody's boy," by Daniel Darlinghurst, 528
Nursing, hints' on village, by E. A. E., 178

Odds and ends of useful knowledge, 92
O'R'^ll. Max. John Bull to. 178
Organic analysis, practical, by (/eorge E. R. Ellis, 483
Overwork in schools from the teacher's point of view,

by Mrs. H. Bryant, 72

Paintkss in water-colours, catalogue of Royal Society
of, 441

Painting of flowers in water-colours, advanced studiea
in. by Ada Hanbury aid others, HI,

Painting on glass and pottery, by Fred Miller, 135
Pala'<>iitogr»phical Society, vol. xxxviii. for 1891

(" Life in the Dead Past "), 110

Pasteur, Louis, his life and labours, by his son-in-law^

177
Pestilence, State measures for prevention of, 33
PfioiKttc Joiirnul, the, 72
PhotuQrtipfiic ynts, almanack for 1885, 34
Photographv, a practical guide to, bv Messrs. Marion,

377
Photogrspliy. year-book of, 34
Pholo-micrography, !)y A. Cowley Malley, 13t
Phthisis of the lungs and bacilli, by Germain See^

331
Physical eviireasion, by Francis Warner, 4s3
Physics, practical, by H. 'V. (Jlazebrook, 111

Physics, solar, by Sir William Thomson, 111

Fictorialj thr ChihVt, 378, 507
Pictures m 18H5, and the men who paint Ihem, 484
Picture-paper, coloured, ,tbe Little One's Own

(Dean's), 485
Plane, the trochoided, by Lawrence Hargrave, 331
Plants and drugs, new commercial, by T. Christie,

419
Pneumatics and hydrostatics, a key to, by John

Murphy, 72
Political economy, essays on. by " Hibernicus," 3i*6

Postures to bo avoided during growth, by Mathias
Roth. M.D.. 2^8

Pottery-painting, by Fred Miller, 135
Poverty, State measures for prevention of, 33
Pre-historic America, by the Marquis de Nadaillac,

506
Press of the world, Sell's dictionary of the, 288

Railway-guidb and route-book to Inventions Exhibi-
tion, 397

Railwnv locomotion, the present principle of : who in-
vented it? by M. Archer, -IHk

Reader, the ladies', by D. C. Bell. 377
Reading-books, ejplanatory, for schools, 283 ; Cassell'e

series, 485
Recipfs, a collection of, 507
Re igion, what is? annotated by Dr. Lewins, 56
Reporter's handbook and vade-niccum (Pitman), 7i
Repousse in brass, by Madame Amt^-lie, 56
Rocks, granitic, and others, the origin and develop-

ment of, by J. Reidj 111
Roman history, by Rev. B. G. Johns, 93
Royal society of painters in water-colours, catalogue

of, Wl
Rus, a bundle of bucolics, til

Schools, explanatory reading-books for, 288
Schools, overwork in, from the teacher's point of view,

by Mrs. S, Bryant, 72
Science class-books, the London, I)y John Murphy, 72-

Science pratique, la, 507
Sciences, the exact, common sense of the, by W.

Kingston Cliftord, 377
Scripture discovery, an astounding modem, by John

Wood, 206
Shells, a manual of British land and fresh-water, by

Lionel Ernest Adams, 177
Shorthand, bow to get fpeed in (Pitman) , 72
Shorthand reporter and amanueneia (Packard) 111
Shropshire, handbook of the geology of, by Rev. J. D.

la Touche, 178
Siege of London, the, by *' Posteritas," 80
Solar physics, by Sir William Thomson, 111
Solar sy&temj on the mechanical energies of the. 111
Souls and cities, a novel, 135
Sound, fallacy of present theory of, by Henry A,

Molt, jun., 441
Stars, variable, a catalogue of suspected, by J. E.

Gore, 483
Steam-engine, catechism of the, by John Bourne, 55
Btimulants and the voice, by Lennox-Browne, 377
Stimulants, the Housb of Commons on, by the author

of " Study and Stimulants," 484
Stories, short, 15
Strikers, the march of the, by John A. Bevan, 266
Suffolk, a sketch of the geology of, by J. E. Taylor,

Sumlay BiU, 2t4

Technical Journal, the, 14, 35
Teetotalism, books on, 484, 485
Theology, ecientific, by T. W. Barber, 34
Think ! a reply to Lord Braniwell's plea for Drink, by

Dawson Bums, D.D., 485
Thirty-nine articles of the Church of England: th&

ninth article— Hamartiology, by Rev. Joseph,
Miller, 484

Timber, L'll

Transit taldes for 1885, by Latimer Clark, 34
Translation of Latin, handbook for, 397
Translation, wave of, in the oceans of water, air, and

ether, by John Scott Russell, 55
Travellers and invalids, hints for, by T. 8. Maclean,.

14
Tricyclixt, the, 35
Trochoided plane, the, by Lawrence Hargrave, 331

UiTiTBD States and Canada, a book on emigration to^

by Percy Taylor, 266
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conf'mued.
Vaccinatiow, the storv of a great delusion, by William

White, 34
'

Vegetable and animiil life on our plobe, origin and
reproduction of, by T. Spencer, 483

Voice, the, and etimulanta. by Lennox Browne, 377
Voice, the traiuing of a child's, by Emil Behuke and

Lennox Browno, ;i77

Voyager's companion and adviser, by Henry J.

Webber, 4S1

Wab, state measures for prevention of, 33
Watch and clock-making, by David Glasgow, 2<U

Watches of the night, in the, by Mrs. Horace Dobell,
420

Water, air, and ether, wave of translation in the
oceans of, by John Scott Russell, 55

Water-colours, aiivanced studies of llower-painting in,

by Ada Hanbury and others, 441
Water-colours, catalogue of Royal Society of Painters

in, 441
Water, filtration of, and preventible diseases, by P.

A. Maignen. Ill
Waterside sketches, by " Redspinner," 26f>

Weather and the moon, bv Walter L. Browne, 377
*' What the boy thought," 213
Wood-carving, edited by F. Miller, 213
Working-drawings, practical problems and lines for,

48')

World's history, outline of the, by Edgar Sanderson,
397

Zoology, elementarv teit-book of, by Dr. C. Claus,
201

CORRESPONDENCE.

Adultkbation of drugs, the, 420
America—and elsewhere, poliiics in, 17
" Animals of the past and present," 554
Anorthoscope, the, 115
Answers to correspondents, 18, 38, 53, 96, 116, 138,

160, 181, 203, 2i5, 246, 269, 291, 314. 334, 357, 330,
401, 122, 415. 407, 490, 513, 533, 555

Argument, the philosophy of, 224
Atoms, the theory of, 34, 63, 94, 137
Atwood's machine, 290, 313
Automaton, a human, 95, 158

BAWKBrPTCiEs in l^vSl, 71
Beast-language, 4 6

Beauty, evolution of the sense of, 401, 4-14

Beauty, Hogarth on, 3!3, 333
Bees and the colour of llowers, 333, 356
Blood, the circulation of the, and Shakespeare, 115
Body and mind, 114, 15li, 157. 173, 485
Brain and mind, 113, 157, 202 (see also " the

Psychology of instinct," *' Omnipotence and free-

will," &o.)
Brain, our dual, 17, 19, 74, 95, 114, 137, 158, 245, 239,

311, 466
Brain, size of, and intellect, 332, 379
Brilliant glow at midnight, 529
Bubbles in a bath, &.c., 332

Cambleopabd or Camelopard ? 333
Chances, the doctrine of, 181, 225
Charnwood forest, the geology of, 533
Chromatics, the new, 224
Chronometer-balance, a new (illustrated), 489
Clock-face, a new, 95
Clothes, the need for, 159, 2i3, 290 (see also " the

Tone of Controversy," and *' the Xaked Truth "J
Coinage, a new decimal, 57
Coincidence, a, 415
Coins, wear of silver, 2G9
Colour, effects of, upon temperament, 401

Conception and images, 411; and sensation, 433
Consciousness, double, .'ill

Controversy, the tone of, 216 (see also " the Need for

Clothes ")

Cookery for schools, 159
Correspondents, answers to, 13, 38, 58, 96, 116, 138,

160, 181, 203, 225, 246, 269, 291, 314, 334, 357, 330,

401, 422. 445, 467, 490, 513, 533
Cosmical movements, 512
CroU and the beginning of life, 179
Cromlech'!, 37, 64, 115
Crystal soda, the manufactore of, 421
Cuckoos, 512

Dabttinism, conventional, 466, 487; ia it doubtful?
511,553; the weak point of, 531

Death-watch, the, 351
Decapitation, movement of head after, 246

•'De Gustibus" (illustrated), 422, 489,533 (see also
*' Taste in Desitrn ")

Dermestes lardarius, the, 533
Design, taste in (illustrated), 355, 421, 439, 633
Development, 466, 1m7, 511
Dickens's story left half told, 16, 159
Double-consciousness, 511
Drugs, the adulteration of, 420
" Dry-eartli " system, the, 291, 334, 379
Dual brain, our, 17, 18, 74, 95, 114, 137, 153, 245, 239,

Sll. 466
Duck, oil-glands of the, 533
Dynamics, Williamson's and Tarliton's, 29 >, 313

Eabth and the moon, past and future of the, 510, 55

Earthquake in England, an, 74
" Ease 'er—stop 'er !

" 512

Eclipsed moon, ruddy appearance of the, 400, 465,

509, 553 (see also " Lunar Glow ")

Egoism, theism, and cosmism, 2J3 (see also '* The
Sentient World," " Falbtcy of Materialism,"
*' Hylo-idealism," " Mind and Matter," &c.)

Electroplating, 74
Eliot, George (criticisms on) , 467, 488, 530

English language, purity of the, 512

Evolution, 511, 530; Mr. Thomas's and Darwin's, 551

;

versxs natural selection,^ 178, 225, 289, 460, 437

(see also " development ")

Eye-opener, an, 465

Eye the only colour-box, 17

Flatland, a question from, 115, 137

Floating dome of the Nice Observatory, 510

Flowers, the colours of, and beea, 333, 356

Friction, 138, 159
"Fullioside," 401

Gas-burnbb, a self-lighting, 38

Generic images, 438
Gesture-language, 466

Glow, brilliant, at midnight, 529

Haeckel on mind, 553
Head, growth of the, 245; movement of, after decapi-

tation, 246
Hogarth on beauty (illustrated), 313, 333

Human automaton, a, 95, 158

Hydraulic l-.
" dry-earth " systems, 379

Hydrophobia in winter, 246
Hvlo-ideabsm, 158, 22J, 421 (see also " The Sentient

World," "Matter," " Fwllacy of Materialism,"
" Egoism, Theism, and Cosmism," &c.)

Hylo-phenomenology i\ ontology, 158, 223, 421 (see

also as above)

Idealism, 530
Idio-centricism, 421
Images and conceptions, 414, 483
Immortality, is it a fiction ? 510 ; and memory, 530

Infinite, great, and small, 510, 553
Infinity, 312 (see also *' Ultra-gas ")

Inscribed rocks (illustrated), 131, 215, 332, 379

Instinct or reason H 51

1

Instinct, the psychology of, 113, 157,202,312 (see also

"Brain and Mind," •* Omnipotence and free-

will," &c.)

Intellect and size of brain, 332, 379

lutellect, the, in instinct and reason, 312,
Intellectual capacity of woman, the, 379
Invention, what is an, 37

Jewish
Jupiter 8

marriages with Christians, the fertility of, 245

8 IV'th satellite, d^rk transit of, 378, 420

KiNNS, Mr., to oblige, 16

Knowledge, the scope of, 4-15 ; what may be got from,

333

Language, the use of bad, 354

Language, tiiought and, 137, 158, 420, 466
Left-handedness, 289
Life in other worlds, -443

Lite, the beginnmg of, and CroU, 179

Lunar glow, 221, 553 (see also " Ruddy Eclipsed

Moon")
Lunes, 552

Maebiage of Jews with Christians, the fertility of,

215
Mars, the theory of life in, 413
Materialism, the fallacy of, 179, 223, 268 (see also

" The Sentient World," " Hylo-idealism," &c.)

Matter, 33, 57, od, 94, 157 ; the end of, and the begin-

ning of mind, 114, 115, 158, 178-9, 223, 268, 312,

355, 401, 421 (see also "The Sentient World,"
" Hylo-idealism," &.c.)

Matter requiring reflection, 401, 444, 610, 553
Matter, the immanence of life in, 553
Mean-time, sundials for, 224, 290, 465

Memories, early, 530
Memory and immortality, 530
Meteors, observations of, 332, 378
Midnight, brilliant glow at, 529

Mind and body, 114, 156-7, 178, 188; and brain, 157,

202 (see also " Psychology and instinct," *' Omni-
potence and free-will ")

Mind, Ha=<kel on, 553
Miad, the beginning of, and the end of matter, 114,

158, 178, K12, 355 (see also "The theory of

atoms," •'Sentient world," " Hvlo-idealism,"
&c.)

Monoliths, inscriptions on (illustrated), 181, 245, 332,

379
Moon and the earth, past and future of the, 510,

552
Moon, the ruddy eclipsed 400, 485, 509, 553
*' Mystery of Edwin Drood," the, 16, 159
Myth, the Origin of, 37, 91, 159

Naked truth, the, 290 (see also "Clothes, the need
for ")

OBacuBUU facere per obscurius, 91i

Observatory at Nice, floating dome of the, 510

Oil-glands of the duck, 533

Omnipotence and free will, 2t2 (see also " Peychology

of Instinct," " Brain and Mind," 4c.)

Pabadox, a, 533
Parhelion, b78
Parrot, a carnivorous, -W

Phosphorescence, 533
Pboto-miingraphy, 181

Phreno-cosmism and realism, 203 (see also Hylo-

idealism," &c.)
Plants, the growth of, 263; the natural conversion

and extinction of, 333

Politics in America—and elsewhere, 17

Prehistoric sepulture, 37, 71, 115

Psychologicdl research, the Society for, 75

Peychologvof instinc% the, 113. 157, 302 (see also

" Omnipotence and free-will," " Bram and
mind," jcc.)

Punctuation and printers' errors, 512
" Pure well of English undefiled," the, 512

Rainfall, 355
Kellection, 553
Religion and Knoiclcdge, 4-15

Rocks, inscriptions on (illustrated), 181, 245, 332, 379

Euddy moon, the, during eelip;e, 4*30, 465, 5i:9, 553

Salamandbes, 268
Sea-serpent, the (illustrated), 555

Sensation and conception, 488

Sentient world, the, 57, 115 (See also *' Matter,"
" Hylo-idealism," &c.)

Sepulture, prehistoric, 37, 74, 115

Shakespeare and the circulation of the V.ood, 115

Silver L-oins, the wear of, 269

Skin, cooling action of the, 332

Sky and weather, -141

Soda, manufacture of crystal, 421

Solar halo, 415
Spirit and body, 157

Spirited appeal, a, 75

Sun, a central, the existence of, 332

Sundials for mean-time, 224, 290, 465

Sunspot, the recent great, 57, (illustrated) 553

Taste in design (iUastrated), 355,421,439,533 (see

also *' De Gustibus ")

Tea, the effect of, 18

Temperament, the eSect of colour on, 401

Termites. 203, 225, 465 ; and natural selection, 554

Thermo-Chemistrv, 181

Thought and language, 137, 153, 420, 466

Tiiought—is it an Entity? 433, 530 (see also "Body
and Mind," "Psychology of Instinct," "Omni-
potence and Free-will," &c.)

Thought-reading, 422, 487, 511, 531

Time-keeping of the future, a new clock-face for, 95

;

a suggestion respecting, 269

Tripe and onions, are these objective or subjective?

312, 355 (see also "Matter," "Hylo-idealism,"

&c.)
Tricycles, the merits of tandem, 355, 445

Ultba-gas, 269, 465, 437, 531 (see also "Infinity")

Universe exterior to ourselves, the existence of, 268,

312
Universe, the scientific rationale of the, 421

Vegetables r. meat, 13, 115

Vital force, 529
Vivisection, 239, 355

Wave measurement, 398, 443

Weather, the sky and, 444; foreeastiog the, ISO

Weights and measures act, the, 57
" What man has done," 180

Woman's intellectual capacity, 379

Worlds, Hfe in other, 413

Zodiacal light, the, 17

MISCELLANEA.

Academy, royal, rejected paintings at the, 93

Acrostic loto, an instructive game, 35

Aerolite, death caused by, 198
Aeronsutical exhibition, an, 136

Air laden with bacteria, 240
Air, purer, and more light, 76
Alltany, Duchess of, portraits of, 267
Ah-yf, burning of the, 54
Alexandra palace, re-opening of the, 292
Ammoniaphone concert, an, 527

Ancient monuments, papers on, 403

Anthracite coal-trade in the United States, 395

Anthropological institute, meetings of the, 183, 238,

403, 432
Arts, society of : awards of, 267 ; results of examina-

tions, 478
Asbestos fireproof paint, note on, 551

Aurora borealis : fine display of, 241 ; issue of work
on, 357

Australasia in 1833, population of, 133

Bactehia in the air, development of, 340

Balloon, captive, at Suakim, 310

Belgian iron, cheap conveyance of, 113

Bennet-Maekay cables, the, 96
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Bible, publication of n*vised version of, 17-1

Black-and-whit^. dr»itiQ^> io» aanouncemcDt of eUii-

bilion f f, 410
Booksellers' Prorident Institution anil the Queea, 35
Book$, l*w Aj to, in the Chumei Inlands, lo2

Bricks made of cork, 112

Brid^ : an imnieose railroad, 2-lS : extraordinarj
length of a, 1^36

; progr««« of the Forth, :iU2, 337
Burial •.-u^toms aud the soul. 23S
Bulterine, how to distinguish, 75
Butter-mjikiDg hj eUvtricity, 12S

CjkBLxa, sabmarine, length of, 3 ; the Bennet-Macka^,
96

Cart, » wonderful. S9
Channel Islands, law as to books in, I.'2

ChimneT-»haft, novel way of taking down a, 523
China : teJegmphs in, 3o : coal-tields or, 3U2
C*.>i>c C\>p*, re-issue of, 651
Christian dispensation

—

is it closed? 265
Cii-! dt terrtr, iModuct of the, 222
Clifton railway, extension of the, 330
Clock at Westnjinster, errors of, during 1S3-I, .'2i

Coal-fields : new, in Scotland, 104; of China, 393
Coal for };as-makin^, 112
Colchester, duancial failure of electric lighting ftt,

SIS
Colour and Hsht, lecture en, 413
Colours in decoration, antiquity of. 160

Commercial statistics of America for 183i, 51
Copper, produc!ii>n of, in Vnited States, 2S6
Cork for making bricks, 112

DiDic^iORT flowers, 113
Digestive organs of ^rey mullet, 131
l>indends for 1*S4: india-rubber, gutta perths, and

telegraph works company, IW; telegraph con-

struction and mainteDaoco company, ItiO

Drift-deposits at Colwjn Bay, 93

Rastirx telegraph company's system, 161
Education : note on female, 292 ; technical, in

London, 51
Electrical appliances, catalogue of, 31 i

Electrical engineerint; and submarine telegraphy,
school of, 161, 1S2

ElectricitT: making butter bj, 12S; torpedo-steering
by, 398

Electric battery patents, lawsuits as to, 110
Slectric inveniioDB, number of patents granted in

Cnited Stst-^sfor. 248
Electric light : on locomotires, for railway-station

illumination, 112 ; for lighthouses, 112 ; advan-
tages of, in textile iudnstriea, 183 ; for mine^,

291 ; cost of, as compared with eas, 336; winding
op of " Hammond " company, 551

Electric lighting: act of parliament for, 232; adop-
tion of, by Peruvian Goverument, 6); temporary
failure of, through snowstorm, 2Vi ; financial

failure of, at Colchester, 248
Electric wires, overhead: the danger of, 513; with-

drawal of parliamentary bill for, 551
Electrolier at Inventions Exhibition, 556
Europe, railways in, 35
Evolution, announcement of lecture on, 222
Examinations of Society of Arts, results of, 478
Exhibitions : aeronautical, 136 ; architects' and

bo-lding trades', 187 ; colonial and Indian, pro-

posed, 283 ; commerce and navigation, 167 ;

drawings in black-and-white, 416; " Healtheriea,"
notes on, 3, 113 ; Inventions, the international,

notes on, 131, 241, 247, 267, 385, 556; mining
appliances, 514; novelties, at Fbiidelphia, 374;
photographs by amateurs, 276 ; SheSield manu-
factures, 182

Family Physician, issue of the, 214
Female education, projects in connection with, 292
Ferns, announcement of a book on, 4i2
Fire, effects of, on iron pillars, 4S6
Fire-proof paint, note on, 551
Fires in London during 1881, 93
Flowers: dedicatoiy, li:j; fertilisation of, 155
Forest-treea of >'. America, issue of maps illustrating,

190
Forth bridge works, progress of the, 292, 337
Fossil-stones, misapplied use for, 267
France: passenger tralGc with England daring 1834,

136
;
public works expenditure, 306

Frozen meat, imports of, 357

GxBDBinso, a hint on, 113
Gardner machine-guns, trial of, by the Italian

GoTemment, 551
Gas : as a coal eeonomiser, 357; coal for making,

112 ; New York companiea* profits, 336, 476
Gaa company, the Commercial, profits of, 336
Geologi'-al formati>"<ns. action of Jand-ice in, 469
Geological Society, the, meetings of, 93,469, 502
Greenland, icebergs in, 382

Hailstos^s, the temperature of, 517
Harleian society, the publications of. 222
Health Exhibition : honours at the, 3; financial sac-

cess of, 113
History, Society for Promoting the Study of, 311
Hotchkiss machine-gun, death of inventor of, 2^6

IcKDBBos in Greoulaud,3d3
India-rubber, cutta-percha, and ;telograph works

conipaiiv, dividenu of, 143
Infectious diseases, importation of, into Loudon,

611
Inventions Exhibition, the International : Commis-

sioner to represent United Stiktes at, 131 ; date of

openini:, 241 ; contract for liglitint;, 217 ; Soiicty

of Arts awiirds, 267 ; contra* t for turnstiles, 3H5;

tire at. and asbestos tire-proof paint, 551 ; hand-
some *'ele«trolier " at, 556

Iron: cheap conveyaneo of Belgian, 112; cost of

bridyp-f of, 162 ;" the etfect of tire on, -486 ; use of

corrugtited, in United titutes, 555
Ivory, how to clean, 222

Jbwish race, purity of the, 1S8
"John Bull's neighbour in her true light," Russian

translation of, 293

Kino's College and the higher education of women,
293

Kingsley, IVilliam C. (bnildor of Brooklyn bridge),

death of, 292

LiSD-icB, action of, in geological formations, 4(i9

Larynx, photo^^raphing the, 136
Lifeboat institution, the national, 23
Light and itsrolution to colour, lecture on, 4H
Lighthouses: cost of illuminants for, 311; electric

light for, 112
Light, more, and purer air, 76
Lightships, illumination of, 222
" Literary success," issue of second edition of, 116

MiCHiNB-nuNs : death of inventor of " Hotchkise,"
2Sti; trial of the "Gardners' " by Italy, 551

Mahdi, the, issue of a work on, 357
Maize, produciion of, in United State'',07

Maori race, origin and lusloms of, 4;i2

Mark Train's visit to Kngland, 136
Masonry of Philadelphia public building, settlement

in, 110
Mat, tlie supposed largest in the world, 138
Mechanical industry in Kussia, encouragement of, 59
Medicines, patent, evils of, 35
Mersey tunnel and railway, 35; lighting rolling-stock

of; 126
Metals, the combustion of, under the microscope, 517
Mexican Indians, textile shields of, 374
Microscope, powers of the, 412; and the combustion

of metals, 517
Mining appliances, announcement of exhibition of,

514
Monument, the "Washington, insecurity of, 313
Monuments, ancient, papers on the, Uj'S

Morbihan, sculptured dolmens of the, 233
Mullet, grey, digestive organs of, 131

Nbw South Walks : borings for water in, 112 ; die-

cnvery of platinum in, 318 ; royal society of, prize

offered by, 270
Xew York, elevated railrcad of, 9J

;
gas companies'

profits in, 336, 476
Novelties exhibition at Philadelphia, announcement

of, 374

OpEEA-house at Nice, new, cost of building, 156

Patents: for electric batteries, 110; for electric in-

ventions, 248
Peruvian (jovernment, adoption of electric lighting

by, 60
Philadelphia : settlement of masonry in, 140 ; anovel-

ties eihibiti'-.n for, 374
Physiology, licensed experimental, statistics of, 529
Photographing the larynx, 136
Phoiographv : authorship of article on, 431 ; by ama-

teurs, 90; exhibition of amateur, 276
Platinum, discovery of, in New South Wales, 313
Poisons used in sugar manufacture, 97

Political essays, issue of a series of, 350
Population of Australasia, 1&2J
Post-office, telegraph receipts cf, 266
Prophecy, a remarkable, lt>2

Public works in France, expenditure for, 300

Railway-bsidge, an immense, 2t8
Railway-carriages: cost of saloon, 267; lighting cf,

126 ; sarcastic allusion to quality cf, 507
Railway: extension of the Clifton, 38iJ ; New York

elevated, 93
;
proposed, through the Simplon, 243

Railways in Europe-, 35
Religion and science, 426
Roy«l Society of New South Wale5, prizes offered by,

270
Russian encouragement of mechanical industry, 59

Paloos-cabs, cost of, on American railways, 267

Salts in solution, experiments with, 529
Science and religion, 426
Scientific research, prizes offered for, 270
Scotland, new coal-fields in, 104

Sculptured dolmens of the Morbihan, 23S
Sea-water, to render drinkable, 353

Sewage: improvempnt of, at Coventry, 242 ; defective

state of, at Enfield, 337
Shields of textile fabrics, 374
Ship-railway in France, projected, i'lO

"Siege of London," the, 35; French translation of,

293
SimpKm, proposed railway through the, 248
Sixpenny telegrams, 280, 337, 117

Smith, WiUoughby, portrait of, lO-l

Smoke of cities, the, 76
Snowstorms: and electric lighting, 2H; damage to

telegraphs through, 261
Society of Arts: awards of. 2t>7; meeting of, H3;

results of exaniinHtioiis, 478
Societies, references to: Aeronautical Societv, 13fi;

Anthropological Institute, IMH, 138. 403, 432;
Society of Arts, 110, 113. 171, 2(i7. 396, 478;
Astronomical Society {tho Koyal) ,71, HO, 1 55, 376,

505; Astronomical Societv (of Liverpool) , 376;
Geological Societv, 93, Kilt, o02 ; liarleian Hoeioty,

222; Iron and Steel Institute, 419; Manchester
Literary and Philosophical Societv, 352; Man-
Chester Medical Soi-ietv, 310; Meteorological

Sotiety, 353, 410 ; Philobophical Society (of

Glasgow), 392; Royal Institution, 133, B17 ;

Royal Society, 468, ol7: Koyal Society of New
South Wales, 270; Royal Microscopical Society,

523
Soudan and Kgypt, map of, note on, 357

Spinning-tops, the motion of,461i

Star-atlas, a beginner's, publication of, 368

Steam-launch for Thamoa-police, 35

Steam-tramway, an economical, 70

Storni-sit;nal9, value of, 72

Submarine cal)le3, length of, 3

Sugar-beet, ;rrowth of, in England, 93

Sugar-manutatture, poisons used in, \)7

Tbchnical education in London, 54

Telegram^*, the sixpenny rate of, 28tJ, 337, 4-17

Telet;raf.h Coinpanv. the Eastern, system of, 161

Telegraph lonstruetion and maintenance company,

dividend of, 100
Telegraphs: in China, 35; damage to, by snow storms,

2t;4- receipts of post-office, 206; in Cochin China,
35/'

Telegraph-wires, durability of, 357; dangerous over-

head, 513
,

. .

Telegraphy, submarine, and electrical engineering,

school of. 16i, 482
Telephone action, another. 93

, » d
Telephone company, the United, withdrawal ot Par-

liamentary bill by, 551

Textile institute, proposed formation of, 418

Textiles : and the electric light, 183 ; shield of, 374

Torpedo-steering by electricity, 398

Trade of United States, depi;e3sion in, 54

Tramway, steam, an economical, 70
j * c

Tramways, street : investments in, 35; adoption oi

steam for, 3i7
" Tricycles, how to ride them," authorship of, 267

Twain, Mark, visit to England of, 136

United States: depression of trade, 54: production

of maize in,ii7; lawsuits as to electric battery

patents 110; decline of revenue of, '.^48; patenls-

granted during 1884 in, 248 ; anthracite coal-trade-

in, 398 J
reduction of wheat acreage of, 402

Ventilation by .^olus water-spray, 439

A''ictoria hall, royal, nctes on, 72, 155, 3C6, 392, 39-,

41S. 412,405
Vivisection, statistics relatinir to, 529

Voice, range of the human, 359

Washington monument, insecurity of the, 318

Water, borings for, in New South Wales, 112

Water-pipes, vibrations in, 336

Wealher, a work on the influence of the moon on, 357

Westminster clock, errors of, during l8St, 521

Wheat acreage of the United States, reduction of, 4')i

" Wild England, " new work entitled, 244

Willoughby Smith, portrait of, 104

AV'ood-engraving, beautiful example of, 70

ILLUSTRATIONS.

AmmoniaPHONE, the, 205

Angle, Iri'^ection of, fitjures illustrating, 209

Ant, a white, enlarged drawing of, 143

Beactt, Hogarth's line of, diagrams illustrating, 313,

33

1

Bicycle, a safety, 122

Bird-cage, an improved, for exhibiting, 271

Bottle-staud, a lapsable, 227

Brake for two-wheeled vehicles, diagram of, 359

CHAMPAGNB-bottle-wire cutter, 117

Chichester Cathedral and market-cross, views of, 412

Chronoraeter-Imlance, sectional view of, 489

Cistern, intercepting, sei-tional view of, 390

Closets, water: Eection of valve, 413; section (4"

*' flush-out," 434; patent "Brighton excelsior,"

434; sectional view of traps for, 309, 325, 413

Coffee-roasting machine, view of, 293

Compass, an attachment, 337

Cooking' apparatus, a steam, 227, 4'M

Cotton-harvester, an automatic, 526

Cyanus major, seed of, under the microscope, 232
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Illustration 3

—

cj'ifinued.
IJbsig.v, taste in, ligures illustrating, 335-6, 450
Diamond-mines at Kimberley : plan of claima on,

439 ; section of workings, 439
Dies, plan and elevation of, and die-plate, for screw-

making, -107

Dinosaurs, illastrations of, 26, 27, 67, 63
Door-fasteners, patent, tit:ure3 of, 183, 337
Drain-pipe, accessible, plan and section of, 315
Drain-protector?, 97
Drawing apparatus, the " Rectoline," 271
Drawing-board and paper-stretcher, 205
Drills, Tiews of, 153, 192
" Dry-earth " srstena of drainage, figures illtistrating,

196, 215, 259, 26L)

Eabth, shape and motions of, diagrams iUuatrating,
24, 78

Easel, the Hatherley, 508
Electrician, the young: soldering-iron and back-saw,

102 ; frame-saw and files, 103 ; vices and drills,

153, 192, 231 ; Bcrei^-plates, 303, 345 ; taps for

ecrew-makini;, 303, 4';'7 ; tap-wrench, 407 ; die-

plate and plan and elevation of dies, 315; die-
Btock, 407 ; wood-boring tools, 453 ; measuring
instruments, 454-5; friction eiperiments, figures
illustrating, 494-5, 54^3-4 ; conductors and insu-
lators, 544-5

Electric light : svstem for railway carriage illamina-
tion, diagram showing. 169; for the Inventions
exhibition, plan of, 395; in spectrum analysis,
view of apparatus for regulating the, 331

Endorsing-press, a parallel, bi>S

Entomology: a queen termite, enlargement of, 143;
the teredo, or ship-worm, 517. Pond insects

—

cataclystalemnalis, 2; balancer of "daddy long-
legs," 61 ; head of female gnat, 62 ; anchomenus
marginatus, elaphrus riparius, maxillary of bebi-
diuro, and salda pilosella, 121. House insects

—

anobium domesticum, 253 ;
" death-watch," 305;

ptilinus pectinicornia, 342
;

ptinus fur, 384
;

niptus hololencus, 385 ; mezium aflini and
gibiom scotias, 429 ; dermestes lardarius, 473

;

attagen us peUio, anthrenus museorum, and
toycetaea hirta, 518

Eihibition of inventions at South Kensington : plan
of, 373

;
plan of electric lighting of, 395

FiLTEB for water, sectional views of, 556
Fire-eitinguishing grenade, a chemical, 139
Fire-grate, the N'autilus, 73
Fire-grates, trivet and clip for, 381
Fire-stove, a patent register, 271
Flat-iron heaters, improved, 447, 535

Gabdes^-esgikb and hose-reel, view of, 403
Gaafitters' combination tools, 243
Geological rambles : Section across Charnwood

Forest, 23

Geometrical measurement, diagrams illustrating, 10,

11, 4i, 125-6, 237, 277, 432, 471(, 541
Globe, a mechanical terrestrial, 227

" Hatheblbt " steps, 117 ; easel, 508
HeatiDg_apparatus, the "Challenge," 161
Hogarth's Une of beauty, diagrams illustrating, 313,

33

1

Hose-reel and garden-engine, view of, 402
Hot-air and laundry-stove combined, 535

IxHALEB for chest and throat affections, 358
Inscriptions found on rocks, 181, 245, 333, 379
Inventions Exhitjition, the International: plan of the,

373
;
plan showing electric lighting of, 395

KiUBBELBT diamond mines : plan of claims on, 439;
seciion of workings, 439

Knife-cleaner, an improved, 218

Landslip in France, section and plaas of scene of,

14.5

Laundry -stove and hot-air stove combined, 535
Lawn-edge cutter, view of a, 353
Letters: patent grip for, 293; patent spring case

for, 381 ; file or binder for, oOS
Library furniture, working drawings of, 213
Library-steps and easel combined, 97

Maps: Zodiacal, 50-1,139,233 ; night skies—January,
31, 65; February. 131, 175; March, 241, 263;
April, 307, 351 ; May, 417, 461 ; June, 503, 549

Microscope, the: spring clip for object-mounting,
78; micro-ferments, figures of, 143; magnified
seL^tion of human skin, 117 ; sfomata of a plant,
magnified view of, 190 ; magnifications of seed of
Cyanus major, 232 ; seed of Paulownia imperiulis,
409; tissae-cells of anthers of plants, 518

Monoliths, inscriptions on, 181, 245, 333, 379
Moon, the ruddy eclipsed, explanatory diagrams,

Music-stand, view of patent portable, 421

OccuLTisG eye-piece for telescope, 139
Oil cans, section of improved spout for, 353
Optical recreations, figures illustrating, 166, 330, 540
Orbit of the earth, 89

Paballel endorsing-press, a, 508
Paulownia imperialis, seed of, under the microscope,

409
Perambulator, a patent contractible, 447
Photography: adjustable instantaneous "shutter"

for, 315; improved ruby lantern for, 337
Plane surfaces, detection of errors in, figures illus-

trating, 323-9, 346-7

Rbadisg-stand, an improved. 133
Becreations in optics, figures illustrating, 166, 320, 540
" Kectoline " drawing apparatus, the, 271

SiyiTATiON in dwellings, figures illustrating, 196
259, 260, 23>, 309, 335, 375, 390, 413, 431. 462

Saw and combination tool for wood-cutting, 402
Screw-making, figures illustrating, 303, 345,407
Sea-serpent, appearance of the, 555
Seeds, magcitied views of: Cjanua major, 232

Paulownia imperialis, 409
Ship.railroad, the Tehuantepee, 197, 213, 239, 24'3

Ship-worm and its borings, 517
Skin, human, magnified section of, 147
Skyhght, improved, plan and elevation of, 293
Spray-distributor, a, 73
Star-maps : January, 31, 65; February, 131, 175;

March, 211, 263'; April, 307, 351 ; May, 417, 461

;

Jnne, 503, 649
Steps : working drawings of, 124-5; the " Hatherley,"

117; and easel combined, 97
Stock for dies, a, 4^)7

Stomatacf a plant, magnified drawing of, 190
Stove, hot air, and laundry combined, 535
Sunspot, the recent great, changes in, 552

Taps and tap-wrench for screw-making, 303, 407
Taste in design, illustrations of, 355-6, 4S9
Tehuantepec ship-railroad, the, views of, 197, 218,

239, 210
Telescope, occulting eye-piece for, 139
Teredo, the, and its borings, 547
Termite, a queen, enlarged drawing of, 143
Terrestrial globe, a mechanical, 227
Time-keeping reform : diagram comparing mean and

solar time, 69; map showing railway standard
times, lt)9

Tools: gaafitter's combination, 249; required by the
"young electrician,*' 102, 103, 153, 192,231, 303,
345, 407, 453-5 ; combination tool for wood-
cutting, 402

Tricvcle ride, a: yiew of Chichester Cathedral and
Market Cross, 413

Tricycles : carrying. 51 ; front-steering^ 152 ; the
Cnnard, central-geared Rucker, Pioneer, and
Huraber automatic steerer. 236 ; saddles and
seats for, 231 ; shelter for, 353

Trivet and clip for grates, 3S1

Valve-closet, sectional view of, 413
Veneering hammer, front and side view of, 386
Vices, illustrations of, 192
Viper swallowing a toad, view of, 368

Wabdbobb, working drawing of a, 43
Washing-machines, views of, 73, 117
"Watch-making at Waltham, U.S.A., views illtia-

trating, 430-1, 493-9, 522-3
Window-fastener, an improved, 139
Wood-boring : tools for, 453 ; by the teredo or ship-

worm, 547
Wood-cutting machine, a combination, 402
Workshop at home, the, figures illustrating, 42, 134-5,

213, 336

Zodiacal maps, 50-1, 139, 233
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DICKENS'S STORY LEFT HALF TOLD.

By Eichaud A. PiiocroR.

AN apology ia due to rc\y friend Mr. Foster, for the

introduction of " H. L.'a " letter about Dickens's

llalf-Told Story, among the articles in Kkowledoe for

November 28. It was open to " H. L." to reply in a letter

to ilr. Foster's criticisms, and had I been at home -when

his letter arrived I would willingly have found space for it;

but it was manifestly a mistake to treat the letter in such

a way as to convey the idea that Mr. Foster's careful and
elaborate investigation of Dickens's last work was intended

merely as a reply to " H. L." For this mistake, which

occurred in my absence, Mr. Foster has my sipologirs.

Of course, Mr. Foster does not propose to enter into any

discussion of the suliject with " H. L," who takes so hope-

lessly prosaic a view of Dickens's melodramatic ttory that

controversy with him would be idle. Mr. Foster's inter-

pretation of the mystery was published seven or eight years

ago, and his recent papers in these columns were simply in-

tended to present the evidence afresh, with somewhat
greater fulness of detail as respects certain portions of the

story than had been possible in the pages of the Ikhjravia

Maga-Ane.

The only points to be noticed in " H. L.'s" recent com-

munication (outside its rather truculent tone) are points of

detail. As to the manner of .Jasper's attack on Drood,

ilr. Foster has but an opinion, which is as likely to be

wrong as right. Dickens gives very little information on

this point, and guesses about it are as difficult as guesses

would be about the pattern of Edwin's waistcoat on the

occasion. A passage in Jasper's dreamy talk to the opium-
woman suggests that Jasper looked down on the body from

a height ; and the nocturnal climb up the great staircase

seems to suggest that .Jasper had some purpcse up there.

Unquestionably, if Drood had been killed in a fall from

the tower and Jasper had not been able to remove the

body to the tomb he had chosen, and to get rid ofall traces

of the murder, there would still have been no manner of

risk to .Jasper himself, for "dead men tell no tales," and

an accident would have Vjeen the accepted explanation. He
would simply have failed in bringing suspicion on Neville

as his full scheme, successfully carried out as he supposed,

enabled him to do. As for the appeal to what " 11. L.

'

calls "human credibility,"—meaning probably "credulity,'

—any one who has read " No Thoroughfare " will llnd there

precisely the same sort of appeal. A murderous villain,

very much of Jas|ier'» type, armed with a dagger, attacks a

\ictim so drugged as to be helpless, on tho edge of an ice-

bound piecipice. Yet despite the danger from tho [loison,

the dagger, the fall from the precipice, and the nnowp,

which last actually cause the poor fellow's death if it means

anything to say tliat "hi.s heart stood still" (not for a

moment but hmg enough to show that he was dead it'

he could be killed), this victim of Dickens's ingi'uuity conus

all right again, to confront his murderer as Drood was to

have confronted his.

I studied with Mr. Fester, years since, tho cathedral

which was tho original of Cloi^terllam, and there can bo

no doubt of tho pi ssibility of such escape as Mr. Foster

has suggested. But neither he nor 1 regard the manner of

the attack on Drood as inferrible from the story.

The writing of " crypt " for " churchyard," by which,

says "II. L." politely but vaguely, Mr. Foster " ha.s con-

victed himself" (of something not defined), was a manifest

slip of the pen having no bearing whatever on Mr. Foster's

views.

I write so much, partly because my absence from London

led to the mistake for which I have had to apologise, partly

because I myself published in the columns of an evening

paper, a solution of the mystery of Edwin Drood which is

to all intents and purposes the sanu; as Mr. Foster's,—

a

little before the appearance of tho article in the Jlefc/ravia

iVaga-Jne, if I remember rightly.

i may add that during the last seven or eight" years 1

have talked over Dickens's last story with many (I should

suppose with hundreds) of readers and lovers of Dickens's

stories ; and I think I am not exaggerating in saying that

certainly nineteen out of twenty accept the identity of

Datchery and Drood, so soon as it is suggested, as obviously

the true interpretation. About one-tenth say that they

never had any doubt about Datchery being Drood from the

very introduction of the Datchery assumption,—my own
experience. I think no one who has really studied

Dickens's other stories, and learned his ways, can have

much doubt on the subject, even unhelped by suggestions

from others. Mr. Foster's experience has Ijeen similar.

"H. L.'s" letter does not really touch on the true evidence

in the matter of the Mystery of Edwin Drood. He mis-

understands Mr. Foster's ideas,— as for instance in sup-

posing that Datchery reddened " with surprise " (which he

even italieis-ts) and that Datchery

—

i.e. Drood—did not

recognise the old woman at once. So when he asks " Where
did Mr. Foster learn logic?" he clearly misapprehends Mr.

Foster's remark that Neville, Drood, and Jasper were cer-

tainly to meet again. Mr. Foster is drawing an inference

from Dickens's well-known ways in regard to the headings

of chapters, itc. When Dickens heads a chapter " When
will these three meet again 'i " those who understand

Dickens know certainly that tho three will meet again,

and that when they meet the crisis of the story will have

come. Of course, one does not expect " II. L." to see

this.

The ideas formed liy the more prosaic reaflers, including

"II. L." (who must by no means imagine that liis article

in the Cornhi'l Ifaf/azinc contained more tlian the infer-

ences from what Dickens intended to lie on the face of hia

story *) are somewhat as follows,

—

The quaintly humorous, gentlemanly, sympathetic, and

* Miss Meyrick, author of tlic article in tlie (Vniu/i/ to whicli

" n. !,.' refers frays that tho idea of Datchery being Prood will ho

coriccted hy a careless reading of the story: t'.iat is nearer I lie
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•wistful Datchery, ia " some Jetective employed by Grew-
gious." (Imagine a wistful Jetective !)

Thougli Dickens said to Miss Ilogai-tli (who unquestion-

ably was the only person to whom he would have commu-
nicated anything near his real ideas) that he feared ' the

Datchery assumption" (even what he had already written

about it) might explain the mystery, " H. L." insists that

there is no assumption at all (foi- if Datchery is "some
detective " what assumption is there '!), and that the

character, so far as dealt with, throws no light at all on

the mystery,—unless " H. L." considers A/s interpretation of

Datchery self-luminous.

Though Dickens flatly told Forster that he would not

communicate the real idea of the mystery, " H. L." will have

it that what Dickens said to Forster immediately after-

wards, was the real solution.

" H. L." believes that Dickens communicated to Fildes the

true end of the story, though it is well-known he never

gave Hablot Brown or Marcus Stone the least inkling of

the true end of any of the stories they illustrated.

The figure in the tomb from which Jasper shrinks back
apjialled in the suggestive jiicture at the foot of the

nuraher-cover is not Edwin Drood, but Neville playing

bogey. " H. L." would admit, I suppose, that the figure

was meant to terrify Jasper by its resemblance to Drood,

yet there is Jasper with a lantern, apparently of e.v;cellent

quality, staring hard at the face of the figure, and yet
" H. L." thinks, conceivably mistaking Neville's face for

Drood's, though the two were as unlike as they could well

be.*

If " H. L.'s " ideas are correct, the " Mystery of Elwin
Drood " is flat, stale, and unprofitable. But let any who
have not read the story, or having read it have not sus-

pected that Drcod really escaped and returns as Datchery,
go through the half-written story with this interjn-etation

in view, and I fancy they will find the incomplete novel

more interesting than many fine novels which have been
written out to the end. It was to sugjest this that Mr.
Foster wrote his article.

THE ENTOMOLOGY OF A POND.
By E. a. Butlee.

ABOVE THE SURFACE (continued).

\NOTHER of the Hydrocampidte, called Catachjafa

hmnalii (Fig. 1) is very common over ponds in

which duckweed abounds. It is a small whitish insect,

with the edge of its hind wings adorned with what looks

like a row of tiny sparkling diamonds set in a band of jet.

Its larva is a little black fellow with velvety skin ; it feeds

on duckweed [Lemna), and, as usual, inhabits a case

covered with the leaves of its food-plant, but, unlike the

Hydrocampas, the case needs to be made of more than two
pieces, on account of the minute size of the leaves. It is

of an irregular oval form, about half an inch in length, and

troth than she imaginecl. A careful and appreciative reading will

give better results.

* Dickeng, we know from a dozen similar cases, would have had
no difficulty in exjilaining why Jasper failed to recognise Drood on
the one occasion when he had an opportunity of seeing him close at

hand. A real change of appearance might well have followed six

months of slow recovery from the effects of the attack, &c. This,
and the disguise (the voice also being altered), would suffice to

prevent Jasper from even imagining that Datchery was the man
ho supposed he had not only slain but gotten rid of utterly. Th.it

Datchery had passed through an ordeal is evident from what he
says after his meeting with Jasper. It would have been no ordeal
for " some detective."

rather less than half as much in breadth : the leaves of

which it is composed are laid so as to overlap, and at the

two ends some of them hang down over the openings, so

that when the little hermit is within its cell, one can hardly

distinguish the case from a mere accidental collection of

duckweed leaves, such as may so frequently be met with.

The late Mr. W. Buckler, who devoted his time with
remarkable assiduity to studying, describing, and figuring

the preparatory stages of many Lfpidoptera, found that a
larva of the present species, when deprived of its case, took
only .six minutes to put together the leafy framework of

another, inside which it remained for a time invisible,

apparently busy in finishing it off with a neat lining of

silk. Its body is apparently impervious to inoi.sture, for

after submergence for any length of time, it comes up to

the surface as dry as when it went down. Like the

Hydrocampas, it hibernates during the winter months, and
begins to feed again in the warmest days of April, the
perfect insect appearing in May and June. It pupates in

its larva case, and after the issue of the moth, the old case

is found to contain both the last cast skin of the larva, and
the empty and broken pupa case.

The caterpillars of the three insects already mentioned,
though living beneith the surface of the water, are not
provided with any means of subaqueous respiration ; they
are furnished with the ordinary spiracles, and breathe air

directly in the usual manner, and the tiny globules of air

that hang about the margins of the spiracles like so many
silvery beads and streak,=, look very pretty on the sooty-

black body of Ciitadi/sta. But the larva of Paraponyx
stratioialis, a brownish moth much like a Hydrocampa,
besides its spiracles, is possessed of organs similar to those

we have so often referred to before, through the thin walls

of which the air dissolved in water can diffuse into the

trachea' with which they are furnished. These organs are

usually called " tracheal gills," a not very appropriate name,
iua'?much as a gill is properly an organ to which the blood

is conveyed in great quantities, there to receive the revivify-

ing action of the oxygenated water that passes over it ; but
in this case, the gas is conveyed to the blood throughout the
body, instead of the blood to it.

Fig. 1.—Cataclysta lemnalis.

The last and most remarkable species of the family is

one that we have had occasion to mention once before

—

Acenti-opus nivetts, noted as having been for a time a bone
of contention between entomologists, the questions in debate
being, first, whether it was a moth or a caddis-fly, second,

admitting its lepidopterous character, whereabouts in that

order it was to be located, and third, whether there was
more than one species. It is a small, whitish insect, which
appears in July, and is nocturnal in habits. During the
daytime it sits about on weeds, sticks, boards, &c., close to

the water's edge, and is very sluggish, not taking to wing
unless disturbed. But just about dusk its spirits revive,

and it starts on its nocturnal peregrinations, skimming
about in broken circles so close to the surface of the water
as to seem to be actually swimming; while flying, it

scarcely ever seems to leave the surface, but, every now and
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then, as if to scik a britf interval of rest in the midst of

its circuitous and di>dgy llight, it glides otV and settles on
the mud at the margins of the pond. In spite of its small

size— little more than half an incli in expanse of wings

—

its pale appearance renders it somewhat ecnspicuous : s-till,

on account of its )ieculiar habits, its capture is not at all

easy; evtn when safely Icdged in the net, its restlessness

is so great that it sj>eedily damages its delicate wings,

hence it has been r2^;omnienc.lcd to observe in the evening
where the insect is common, and to go next day and box
them in pill boxes oft" their resting-places.

The white, roundish eggs are laid on the leaves of

different species of Polamof/e/on, or )iond-weed, the mother
diving for the purpose. The caterpillar is light green, and,

like that of the preceding insect, is furnished with tracheal

gills. It feeds on pond weeds, but without a case, and,

when fully fed, forms a silken cocoon, which it strengthens

by incorporating in its substance fragments of the leaves of

its food-plant ; the cocoons are placed in the axils of the

leaves of the pond-weed. There are two varieties of the

female, one with rudimentary wings, or sometimes even
without any trace of them at all, and the other with wings
fully developed. The former appears at the end of May,
and seems to be the (uoduce of caterpillars wLich, like

many other of the Lepidoptera, were hatched too late in

the preceding season to complete their metamorjihosis before

winter, and have therefore existed in a torpid condition

through the winter months, conipl(!ting their life-cycle the

following spring. The other is the produce of a later brood.

The pairing of these insects takes [dace either on, or ac-

tually beneath, the surface of the water, and not only the

female, but her consort as well, thinks nothing of taking a

little jaunt below the surface, coming up again with wings
as dry as though they had never been near the water. This
is certainly most extraordinary conduct on the part of a

moth.
There yet remains one other order that contributes to

the fauna above the surface— viz., the Diptera. Of these

the most important are the gnats and midges, whose pre-

liminary stages we traced out some time ago. They con-

stitute the dancing crowds that enliven the air with their

incessant gambols a few feet above the surface of the pond.

These crowds sometimes assume gigantic proportions, suffi-

cient to excite popular attention, and even .'sometimes to

create quite a sensation. Thus it is recorded that in the

year 173G vast clouds were seen to rise in the air above
Salisbury Cathedral, which, at a distance, so resembled
columns of smoke as to give rise to a report that the
cathedral was on fire. A similar alarm occurred

at a place in Silesia in 1812. Again, in 176G, enor-

mous numbers were seen at Oxford, resembling a black

cloud, and even darkening the air for a time. But these

are very exceptional cases, and usually the swarms are of
very moderate d'mensions. They consist almost entirely

of male insects, and Westwood says he has observed that,

when executing their merry dances, they always fly with
their heads towards the quarter from which the wind blows.

(To he continued.)

HoNOUBS AT THE Heai-th EXHIBITION.—The Joiy Comniission
has awarded Mr. W. J. Harrison, F.G.S., Science Demonstrator for
the Birmingham School Board, a special certiEeato of thanks for
the system of science-teaching carried out nnder his direction in

the Board Schools of Birmingham.
Length of Submaeine Cables.—Kosmos puts the total length of

all the submarine cables at present laid at 08,353 miles, or nearly
three times the circumference of the globe. Each cable consists
of forty wires, so that the total length of iron and copper wire
used amounts to twenty-five millions of mile.", or ten times the
distance between the earth and the moon.

PARENTS AND ClI I LI )1{ KN.
A NOTE ON Till- T.AW OF nEUEDTrV IN ITS UKl.ATION TO THE TUAlMNd

OK CliU.nUEN.

Bv PiiciiARD A. Proctoh.

ri^^llE j)rinciple of heridity has now Ik en generally

X accepted, but many of the conclusions which follow

from it seem to have been little thought of by many of

those who most fully acce])t the piinciple itself. Amongst
the most important of these may be mention) d the changed
view of parental duties and parental roponsibilitiis which
presents itself when we consider how the character of each
child born into th(! world depends almo.^t wholly on in-

fluences derived from the child's parents. In old times,

men's ideas respecting the training of children, the duties

of children to tlieir parents, and the duties of parents to
their children, were comparatively simple. The child's

mind was regarded as a blank page on which anything
could be written that the child's teachers might d»sire. Tlu;

child's good qualities were regarded as involving merit
which deserved reward ; the child's bad qualities were re-

garded as involving ofl'ence which deserved pun'shment.
The duty of the child to its parents was held to be very
distinct and definite, while beyond the duty of maintaining
the child, the parents' responsibility, according to old-

fashioned ideas, was limited to the inculcation of moral and
social duties (hy precept rather thin by example), and the
employment of a sy.stcin of rewards and punishments for the
development of the child's good qualities and the correction

of its bad ones.

All this is practically very little cliangfd, though the
absurdity and unfairness of the old system have been
demonstrated over and over again in recent yeais.

Children are not only unlike, instead of being like, as the
old system implied, but unlikeness is their most sti iking

characteristic. Instead of its being probable that a well-

chosen .system of training will suit ninety-nine children out
of a hundred, the chances are that no system of training

could be devised which would really be suitable for any
two children out of a hundred. The children of the same
family differ strangely from each othi r. Though all their

qualities are derived from the same source, the proportions
in which these qualities have been received are so different

that, as a rule, no two children, even in a large family, are
closely alike in character. If this is so in one and
the same family, as every one who has observed such
families must have noticed, how absurd must be the attempt
to select any system of training which shall suit scores of

boys or girls (or, as in Ameiica, of boys and girls) belong-
ing to difierent families. With a rtcognition of the laws
of heredity, the old-fashioned system of training ought in

this respect to have been entirely altered.

But not only has the position of the trainer and teacher
of children been altered with the new lights under which
character now presents itself, but the relations of the child

to the parents and of the parent-i to the child have been
entirely altered. In all the various stages of a child's life

fioin babyhood to manhood or womanhood, the character,

however much it may change naturally or be affected by
external influences, is in the main a product of develop-
ment. It is as hopeless to apply a system of rewards and
punishments to modify the essentials of cbarjcter, at any
stage of child-life, as it would be to attempt to alter by an
elaborate system of watering or manuring the fruit of
the pear-tree into the fruit of the walnut-tree, or vicevcrsd.

Moreover, the character of the child at the different stages

of child-life is very dilTerently rtlati d to the parental
character. In ear'y cbildbo: d the chatacler is not only
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remoter from the pai-ental type, but partakes even of

maLy of the characteristics of animal tjpes. The very

young child is in reality wanting in most of the essential

attributes of human types of character, in most of the

features which distinguish man from the lower animals. A
biby is an engaging animal, but still it is little more than

an animal. It cannot be said to reason, more at any rate

than a clever dog or monkey seems to reason. It has no
distinct ideas of right or wrong. It has appetites and
wants, and nearly all that it does is ruled by those appe-

tites and wants—at first almost wholly, later with such

limitations as are suggested by the effects of experience,

mere or less consciously acted upon. The system of training

ap[)ro[>riate at this stage of child-life—in fact, the only

system available— is akin to the system of training used
for animals. The tender nurse and the loving mothei
may object to this statement, but she acts on this

principle. Moreover, a parent can more fairly aot in this

way to the very young child than to one that begins to

show peculiarilie^i of character more nearly approaching to

those of either pai-ent, or of others of the child's near
kindred. Parents can hardly feel responsible for those

faults of character in the baby which, according

to the principles of heredity, have not been directly

handed down to the infant by them, but belong
to much more remote progenitors. Similar remarks apply
to the following stage of early childhood, the stage when
the child resembles in character the savage rather than
the mere animaL It is at these two stages, chiefly, that
the old-fashioned system of training can alone be adopted,
though even at those early stages discrimination is re-

quired, because of the different degrees in which animal or

savage peculiarities of character are recogni.sed. Some
babies are good little animals, though they have animal-
faults which require correction; others, on the contrary,

are bad little animals, and require for their own good
(and even for their own siftty) a severer system of treat-

ment. So with young children a stage or so later. Some
are very pleasant little savages, though they have some
savage tricks which mu:^t not be encouraged, but checked

;

others are terrible little barbarians, and unless ruled
with a rather strong hand will do mischief to others,

and (probably) still more serious mischief to themselves.
For these earlier stages of child-life, a system of training

and, where necessary, of control and even severity, has to

be adopted ; and the only considerations to be attended to
in selecting the most appropriate measures are those
depending on the individual traits of character observed at
this stage of the growing child's life. At this time it may
sometimes happen that the old-fashioned system of severity

—the old-fashioned doctrine that he who spareth the rod
hateth his child—may be unfortunately ajipropriate. Even
in the animal and savage stages of a child's life, however,
gentleness and kindness are nearly always better than
sternness and severity. Xearly always it is the weakness
of the parent rather than the fault of the child which calls

for correction, though correction falls on the child, not on
the parent. The child sees examples of ill-temper and
obstinacy, falls into obstinate and ill-tempered ways, and
is presently punished, more because its faults excite anger
than because, when wise'y considered, they are held to

require such correction as may lead to their being gradually
eliminated from the character. It would be difficult to say
what proportion of the faults of manhood have their
origin at this stage of life, because the faults then spring-
ing into existence are afterwards commingled with those
inherited from the parents or through the parents. But
there can be little doubt that for want of patient and judi-

cious training, and occasional correction, erring rather on

the side of pity than of severity, many characters are seri-

ously impaired before the inherited traits have begun to

show themselves with any degree of distinctness.

It is, however, later in life, in boyhood and girlhood,

I

young manhood and young womanhood, that we recognise

the more difficult part of parental training. Many parents,

indeed, nay most, overlook the special considerations to

which they ought to attend, now that the development of

the law of heredity has made the origin of indi^-idual

peculiarities of character clear ; but this dees not affect the

argument. In every family we see, at one or another part

of the chila's life, the faults and good qualities of the

parents or of other near relations showing themselves with

greater or less distinctness. Faults may be so punished

that the child conceals them : yet they are there. It very

seldom happens that they are not at some time or other

shown, in such sort that the parents can see what manner
of man or woman the child will grow up to be. Now here

a very difficult cjuestion of responsibility and duty presents

itself. A father, we will say, recognises in his child a fault

which he knows to be inherited both from and through

himself—in other words, what is called a family failing.

The consciousness that he himself has the fault does not in

any degree diminish the annoyance caused by it : rather

the reverse, seeing that faults in others are all the more
provoking if we are ourselves liable to them. But the

right to jiunish and the duty of punishment are curiously

affected by consideration of the hereditary nature of the

fault. I am, let us say, prone to violent fits of temper,

or to moroseness, or to obstinacy ; some fine day, a son

or daughter of mine exhibits, in a marked degree, the

same failing, which I know to be mine, which I know
I have inherited, and which I equally know I have

transmitted. I know that in his or her career my
child will suffer from the effects of this family failing,

unless every pains be taken either to eradicate it or to

bring it under mastery, making of it a servant instead

of a tyrant Of old, my course would have been clear

enough, though painful. I should have felt it my obvious

duty to use correction of such degree of severity—and no
more— as was neces.-ary to compel my child to master his

j

fault or temper. (Of course, I am considering here the

case of a parent who recognises his duty in such matters
;

one who does not would probably thrash his son or punish
his daughter in such severe ways as might occur to him,

with no other object but to get rid of the annoyance
caused by the child's fault.) But when the parent

recognises the fault of disposition or of temper
as in reality his own, though manifested by the
child, the position becomes difficult and painful. A
parent may be obliged by a sense of iluty to punish his

own fault in his child, being all the while conscious that

for the existence of the fault in the child he is himself

responsible. It is easily seen, too, that in the case of

far-seeing persons (those farthest removed from the savage
state), the sense ( f duty, or rather the feeling of doubt and
difficulty in this matter, would extend further. The father

who, knowing that some fault of temper has been a

source of sorrow or misery to himself, feels that, let it

have come how it may (not that he has any doubt whence
it came), this fault in his child must be corrected, might
very well consider thaf, since children could only be bom
to him at the risk of inheriting this source of sorrow and
misery, it would not be well that children should be bom
to him at all. The old argument against Malthusian
doctrines, that a child bom into the world may possibly

become one in the choir of heaven, singing God's praises

everlastingly, so that all doctrines by which the number
of such children may be diminished (as by late marriage,



Jan. 2, 1885.] KNOWLEDGE
&C.) are sinful, might be met, even in the general case, by

the answer that a child born into the world may possibly

have a quite different future ; but in particular cases the

probabilities are so enormously against the happier, and in

favour of t lie less happy, fate, that the argument ((/" (V is

trortfi aiii/t.hiiii/ at all) might be applied very ell'ectively,

at any rate, against early marriage. Be this, however,

as it may, it is evident that due consideration of

the doctrine of heredity should lead a parent, who
recognises his own faults in his offspring, to be very

careful and tender, however earnest, in his endeavour to

eradicate such faults. When I hear of, or see parents

harshly punishing their children for faidts which they

must hnow that they themselves po!^scss and have trans-

mitted to their offspring, I am inclined sometimes to

wonder whether they will be able to look their children in the

face in after year.=, when the real origin of such faults has

become as clear to the younger as to the older possessors of

them. If the younger were not, happily, much more for-

giving as a rule than their elders, how much might the

peace of families he disturbed in after years by the recollec-

tion of past severities inflicted by parents on children for

faults which would have had no existence but for the

parents, and which the parents .show in at least as marked a

degree as their offspring. And, again, how singularly

would the lives of young people be alFected if parents

considered carefully the precept, " Let him that is without
fault," itc.

—

^'ewca^lle Wetlli/ Chronicle.

THE CHEMISTRY OF COOKERY.

By W. Mattieu William-s.

L.—TEE VEGETARIAN QUESTION.

IX my introductory paper I said, " The fdct that we use

the digestive and nutrient apparatus of sheep, oxen,

ic, for the preparation of our food is merely a transitory

barbai'ism, to be ultimately superseded when my present

subject is sufficiently understood and applied to enable us

to prepare the constituents of the vegetable kingdom to be

as easily assimilated as the prepared grass which we call

beef and mutton."

This has brought me in communication with a very

earnest body of men and women, who at considerable

social inconvenience are abstaining from fle,sh-food, and
doing it purely on princi[)lc. Some people sneer at them,

call them " crotchetty,'' "faddy," etc., but, for my own
part, I have a great respect for crotchetty people, having

learned long ago that every first great step that has ever

been taken in the path of human progress was denounced

as a crotchet by those it was leaving behind. This respect

is quite apart from the consideration of whether I agree or

disagree with the crotchets themselves.

I therefore willingly respond to the request that I should

devote one short jjaper of this series to the subject. The
fact that there are now in London nine exclusively vege-

tarian restaurants, and all of them flouri.shing, shows that

it is one of wide interest.

At the outset it is necessary to brush aside certain false

issues that are commonly raised in discussing this subject.

The question is not whether we are herbivorous or car-

nivorous animals. It is perfectly certain that we are

neither. The carnivora feed on flesh alone, and eat that

flesh raw. Nobody proposes that we should do this. The
herbivora eat raw grass. Nobody suggests that we should

follow their example.

It is perfectly clear that man cannot be classed either

not even to be classed

He stands apart from

with the omnivorous

all as TiiK Cooking

our ancestors ate

with the carnivorous animals nor the herbivorous animals,

nor with the graniinivoroiia animals. His teeth are not con-

structed for munching and grinding raw grain, nor his

digestive organs for assimilating such grain in this

condition.

He is

animals.

Animal.
It is true that there was a time when

raw flesh, including that of each other.

In the limestone caverns of this and other European

countries we find human bones gnawed by human teeth,

and s|ilit open by flint imiiUmcnts for the evident jmrpose

of extracting the marrow, according to the domestic economy

of the period.

The shell mounds that these prehistoric bipeds have left

biihind, show that mussels, oysters, and other mollusca were

also eaten raw, and they doubtless varied the menu with

snails, slugs, and worms, as the remaining Australian savages

.still do. Besides these they probably included roots, succu-

lent plants, nuts, and such fruit as then existed.

There are many among us who are very proud of their

ancient lineage, and who think it honouraVfle to go back as

far as possible, and to maintain the customs of their fore-

fathers ; but they all seem to draw a line somewhere, none

desiring to go as far back as to their interglacial trogloditic

ancestors, and, therefore, I need not discuss the desirability

of restoring their dietary.

All human beings became cooks as soon as they learned

how to make a fire, and have all continued to be cooks

ever since.

We should, therefore, look at this vegetarian que-tion

from the point of view of preparfd food, which excludes

nearly all comparison with the food of the brute creation.

I say " nearly all," because there is one case in which all

the animals that approacli the nearest to ourselves—tbe

mammalia—are provided naturally with a specially pre-

pared food, viz., the mother's milk. The composition of

this preparation appears to mo to throw more light than

anything else upon this vegetarian controversy, and yet it

seems to have been entirely overlooked.

The milk prepared fi^r the young of the different animals

in the laboratory or kitchen of Nature is surely adapted to

their structure as regards natural food requirements.

Without assuming that the human dietetic requirements

are identical with either of the other mammals, we may
learn something concerning our approximation to one class

or another by comparing the competition of human milk

with that of the animals in question.

I find ready to hand in Dr. Miller's "Chemistry," Vol.

III., a comparative statement of the mean of several

analyses of the milk of woman, cow, goat, ass, sheep, and

bitch. The latter is a moderately carnivorous animal,

nearly approaching the omnivorous character commonly
ascribed to man. The following is th-j .statement ;

—

Water
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vora, it is only reasonable to assume that we should continue
on the .same principle.

The particulars of the difl'ereuce are instructive. The
food -which nature provides for the human infant difl'ers

from that provided tor the young carnivorous animal, just
in the same -way as flesh food difiers from the cultivated

and cooked vegetables and fruit -within easy reach of man.
These contaiu less fat, less nitrogenous matter, more

water, and more sugar (or starch, which becomes sugar
during digestion) than animal food.

Those who advocate the use of flesh food usually do so

on the ground that it is more nutritious, contains more
nitrogeiious material and more fat than vegetable food. So
much the worse^for the human being, says Nature, when s/ie

prejiares the food.

But as a matter of practical fact there are no flesh-eattrs

among us, none who avail themselves of this higher propor-
tion of albuminoids and fat. AVe all practically adiuit

every day in eating our ordinary Eoglish dinner, that this

excess of nitrogenous matter and fat is bad ; we do so by
mixing the meat with that particular vegetable which
contains an excess of the carbo-hydrates (starch) with the
smallest available quantity of albuminoids and fat. The
.slice of meat, diluted -with the lump of potato, brings the
whole down to about the average compo-ition of a fairly-

arranged vegetarian repast. When 1 speak of a vege-

tarian repast, I do not mean mere cabbages and
potatoes, but properly selected, well cooked, nutritious
vegetable food. As an example, I will take Count Rum-
ford's No. 1 soup, already described, without the bread, and
in like manner take beef and potatoes without bread.
Taking original weights, and assuming that the lump of
potato weighed the same as the slice of meat, we get the

following composition according to the table given by
Pdvy, page 410 :

—

Lean Beef
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food is quite unnecessary ; and also that men and women
who emulate the aforesaid sheep to the mild extent of con-

suming daily about two ounces of animal tissue combined
with six ounces of water, and dilute tliis with s-ucli weak
vegetable food as the potato, are not measurably altered

thereby so far as physical health is concerned.

On economioLil grounds, however, the ditl'erencft is

enormous. If all Eiigli>hincn were vegetarians tlie whole
aspect of the country would be chnnged. It would be a

land of gardens and orchards, instead of gradually reverting

to prairie grazing ground as at present. The unenn)loyed

miserables of our great towns, the inhabitants of our vinion

workhouses, and all our rogues and vagabonds, would find

ample and suitable employment in itgriculture. Every acre

of land would require three or four times as much labour

as at present, and fte.l tivc or six times as unny people.

No sentimental exaggeration is demanded for tlic recom-

mendation of such a reform as tlii?.

I must apologise for this digression, as it has prevented

me from closing this series with this paper, as f intended.

In my next, -nhich really will conclude, 1 shall d('.sci'ib(!

some experiments I have recently made on the preparation

of vegetable food.

NEEDED STAR SURVEYS.
By Eichard A. Puoctor.

IN my article on Sir W. Ilerschel's two methods of

gauging the star-depths, I showed that, in a sense,

both methods failed, one obviously to himself, the other as

tested by his own method of reasoning. But let us consider

what we mean when we say that either method failed, and

then note what each method showed, what other methods
are suggested by the results of applying those, and lastly

what further plans are available for the survey of the star-

depths.

Herschel's first method of gauging the heavens was based

on the assumption that the greater the number of .stars seen

with a given telcicope in one and the same direction, the

greater the e.xtent of the sidereal universe in that direction.

It can only be Siid to have failed in tliu respect, that it

showed the incorrectness of the assumption on which it was

based. Herschel found that a great increase in the number
of stirs seen in particular directions may arise—and in

many cases certainly does arise—from the clustering of

great numbers of stars in their particular regions of space

—a condition of things of which his preliminary assumption

bad taken no account.

But while this involved the utter failure of the process

of measurement which he had proposed to apply to the

stellar universe, it by no means implied the failure of his

observations to reveal any new truth. Ou the contrary,

the very circumstance that he had to give up his precon-

ceived idea of stellar distribution shows that a quite un-

expected discovery had rewarded his star-gauging labours

He had been able to demonstrate the clustering of stars

in particular regions of space, and therein lay a discovery

of extreme interest.

Herschel's second method of gauging the heavens was
based on the assumption that the greater the telescopic

power required for the resolution of the milky light of the

Galaxy into discrete stars, the greater the extent of the

t idereal universe in the direction thus explored. This
method also failed; but it only failed in l/iis sense, that

it showed the assumption Herechel had thus made to

be incorrect In some regions of small extent he found
the resolution of the milky light to begn with his lowest

powers and ccuitinue until his highest were used, milky

light even then still rcimiiniug unresolved. And although

ho did not himself note the point, it is numifest tiiat

this, if his original assumption had been sound, would
have signified the cxistenct! of long spike-shaped projections

of stars from the sidereal system, all these proj(>ctions, by

an incredible chance, being directed exiictly from the solar

system. As such a supposition ciinnot be accepted for an

instant, it is manifest (lluuigh llersclu'l, then in extreme

old age, did not notice this), tliat there must be a clustering

of stars of many orders of real magnitude within particular

regions of space,—a condition of things of which Herschel's

second preliminary assumption had taken no account.

But here also, while the complete failure of tliis second

process of measurement was involved, this failure by no

means implied the failure of Herschel's observations to

reveal new truth. Here, as in the other case, the very cir-

cumstance that a certain idea of stellar distribution had to

be given up, showed that a di'^covery of importance had

rewarded Herschel's laliours. He had been able to show

that the clusterings of stars already demonstrated was not

a clustering of .stars nearly equal in magnituJe, but of

stars differing enormously in real size. Some of the

rounded clusters thus examined by Herschel are so limited

in extent that, assigning to them a roughly rounded real

form (inferable from their obviously rounded apparent

form), w-e see that the farthest ]>irts of these clusters are

not farther away than the nearer ])arts in greater degree

than as 100 is greater than 99. But within these narrow

limits of real distance llerfchel found ciifl'i'rences of stellar

size and resolvability, through some eighteen star magni-

tudes, which would have corresponded (had his assumption

been true) to distances diti'ering much more tlian a hundred

differs from unity. The discovery that within rounded

regions of the stellar universe there may exist so many
orders of suns, the largest exceeding the smallest thousands

of times in volume, was of extreme interest, and threw an

entirely new liglit on the architecture of the sidereal

system.

In like manner it is to be noticed that Herschel's obser-

vatiom of star-clouds or nebuUe, although by no means to

be interpreted as ho had at first supposed, are most im-

portant in their bearing on our ideas respecting the struc-

ture of the sidereal system. He regarded the nebuhe as

outlj'ing universes resembling our own galaxy,—a grand

idea justifying what is said on his tombstone, that he had

broken through the boumls of our heavens,

—

Codonun
perrupit daustra. It is however certain in reality all

these star-clouds are within the limits of our sidereal

universe. Herschel's own principle of interpreting his

observations, though inadequate and inexact, suflices to

prove so much as this. It is certain that with his most

powerful tflescope he was unable to reach the limits of our

galaxy ; U is manifest, therefore, that he could not see

with them the individual stars or even the milky li^jht of

galaxies lying far beyond those limits. Therefore all the

nebulai observed by him were within these limits. There

is no possibility of escaping this conclusion, unlc-s we
admit the possibility that there exist outside our galaxy

others consisting of enormously larger and more brilliant

.stars—stars thousands of times larger than Siiius and

Vega, which are themselves at least a thousand times

larger than our great and glorious sun.

Of course, all these results may be said to have been proved

at one stroke by Sir John Herschel's observations of the

Neheculce or M-igellanic Clou'ls. He found in tliose rounded

regi<ms (i) immense nniubers of stars, indicating enormous

range in distance if Lis father's first giuging principle is

accepted
;

(ii) immense varieties in the .sizes of stars (from
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the 7tb to .stars so faint tliat in his powerful ganging tele-

scope they could not be iucUvidually seen), and this accord-

ing to his father's second gauging principle indicated also

enormous range in distance ; ai.d (iii) great number.s of

nebulre of all orders, indicating, if his father's \iews about

nebulif -nere sound, that beyond each of the Magellanic

Clouds, but separated from tliem by enormous distances if

unoccupied, lie immense numbers of galaxies of suns form-

ing two systems of such galaxies so situate, by an incredible

chance, that they seem to correspond exactly in shape and
position with the Xubecuhe. All this is certain, if the

older methods (if interpretation are intisteil npun. " The
access to the Xnbeculojon all sides," says Sir John Herschel,
" is tbroi;i;li a de-ert," " Intensely p^or and barren regions,"

he says of those spaces which surround these Magellanic

Clouds. In directions, then, all round the Nubecula the

limits of the galaxy are very nea*-,—according to both the

gauging principles of Sir W. Herschel. Again the Nube-
cula? are abrcjlutely richer than any other parts of the

heavens in nebula?, which here form apparently two clouds

of star clouds, coinciding in extent with the Magellanic
Clouds. If these nebu'ie are outlying stellar universes,

they must lie at enormous distances beyond the Nubecula',

yet appear to be coincident in shape and position with
them,—a thing as incredible as that clouds in the sky
s'lould have jirecisely the same shapes and jiositions as dust

marks on the pane of glass through which I see these

clouds.

(To he continued.)

CHAPTERS OX :\IODERX
ECOXOMY.

DOMESTIC

IX.—THE FEAilEWORK OF THE DWELLING-HOUSE
{continued).

GENERAL PEIXCIPLES OF CONSTRUCTION.

I'^HE earth and ash systems for the treatment and utilisa-

. tion of household refuse products are so very impoitant
in the economical management of a healthy home, that we
desire to lay special .stress upon the subject in this considera-

tion of the principles of its application, and we cannot do
so more conclusively than by a direct appeal to facts which
have come under our notice, and which are alike as in-

tere.^ting to the specialist as to the seeker after general
knowledge.

Before we proceed to quote our instances in support of a
summary of conclusions, it may be as well to draw the
attention of our readers to a novel and noteworthy method
for the disposal, to advantage, of house slops, sink water,

ttc, in an ordinary abode, which, although not strictly

included within the area of our immediate field of obser-

vation, is most closely allied thereto. It has often been
objected, in discussions u[)on the merits of the earth and
ash systems, that they do not deal adequately with the

aqueous waste of the household. Hitherto, servants have
been in the habit of pouring house slops into the basin of

the prevalent water-closet, and would therefore be tempted,
in the event of the universal introduction of the other
plans, to do the same thing, with the disastrous conse-

quences of a foul deluge. This, however, does not actually

happen to any alarming extent, as we shall show hereinafter.

It is W'orthy of notice, at all events, and more specialh^ to

suburban householders with suitable garden land, that what
we have termed the "aqueous waste-products" may be
turned very simply to actual beneficial account and in the

following manner :

—

" Where there is a garden a'fjoining the house the slop',

itc, may, in most cases, be turned to good account, and
may be removed from the house without the least annoy-
ance, by the use of Field's Patent Self-acting Flush-tank.

Let all the slops fall into tbis tank ; let the drain from the
tank to the garden be of well-jointed, glazed socket-pipes

;

let it empty itself into a small tank, about 18 in. deep, 1 ft.

wide, and of such a length as may be necessary; let the
surplus rain water from the roof also enter this tank. Out
of it lay 3-in. common drain-pipes, 8 ft. apart, and 12 in.

below the surface. Lay mortar at the top and bottom of

the joints of tlie pipes, and leave the sides open. The liquid

oozes through the sides of the joints of the drain-pipes and
penetrates the surrounding soil ; and the result is something
fabulous. This simple plan will effectually deal with the
slops, there being involved thereby neither smell, nor risk

of poisoning the atmosphere by foul gas ; and thus house-
slops and sink-water may readily be turned to profitable

account.
" In a garden where this plan has been adopted for eight

or ten years, the pipes were recently taken up in order to
see how far they might have been filled with the mud of

subsidence. After so long use, very little mud wa^ found,
and none to prevent the working of the system, excepting
where, in one or two places, the bad laying of the pipes

caused some slight obstruction."*

It is obvious that the above-mentioned plan will become
widely adopted wherever the earth system is estabilished,

and wherever it can possibly be applied. But there are

numerous instances where it can never be called into action,

and then due care must be taken in the separation of inoc-

cuous from excrementitious products, and the committal
of the latter into the soil-pail or vault. This is, perhaps,

the only flaw of any magnicude in the earth system, but
it is one which habit will, in the course of time, entirely

eradicate, when servants and others will learn through
necessity to become more methodical in their household
duties, and gradually substitute well-regulated for slovenly

customs.

Legal obstacles to the introduction of the earth and ash
systems have ceased to exist since the incorporation of the
" Sanitary Amendment Act" of Parliament,! and they can,

therefore, be put into operation in any suitable locality

either on a large or on a small scale. They are specially

applicable to the wants of schools, factories, asylums, and
other small communities of persons. On .^ailing vessels

and yachts the supply of earth 'and ashes can be readily

provided for, even on very long voyages, and thus dispense

with the obnoxious system now in use everywhere. Towns
and villages can also be adequately dealt with, so that
there is no ground for reasonable excuse anywhere except
in very large cities, where the reform must necessarily be
gradual, and that because of pecuniary difficulties at the
outset.

We shall now give an outline of the value of the system,
gathered from actual reports upon its practical working in

what may be regarded as typical examples. Dr. Buchanan,
in his report " On the Dry-Earth System of dealing with
Excrement,'! says:—'-As regards the principle of the

earth-closet, the evidence as to the powers of dry earth is

unequivocal. If about a pound and a half of suitable

earth, carefully dried, be thrown over a dejection all smell

from it is forthwith removed ; and if the same quantity be
mixed with half a pint of urine the latter is absorbed. The
mixture of the earth with stool and urine is not only in-

* •• Monle's* Patent Earth System," Loudon, ISSl, p. 22.

t July 31, 18GS. Cap. exv. sect. 70.

X
' Appendix to Twelfth Report of the Medical Officer of the

Privy Council, September, 1870."
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©tlensive when fresh, but remains so after keeping for two

or three months, or longer.'.'

" The process which goes on in the mixture is obviously

one of disintegration, ami of some combination between the

eiirth and the organic matter, as is evidenced by the disap-

poArance of stools and even of paper among the other con-

stituents of the con^po^t But the absence of fu-tor from

the mixture of earth with stool or urine, even with pro-

longed keeping, shows that decomposition in the ordinary

sense does not take place." lie then goes on to state that

the various forms of earthclosets, used cither within or out

of the house, which have come under his careful ob.serva-

tion, have always been found to be quite wholesome. This

may be taken as ample testimony to the ellective working

of the system iu the isolated dwelling-house.

As a second instance, we may consider its value when
applied to large institutions and temporary gatherings of

prolonged duration. In quoting from the reports of Dr.

l>uchanan, we may here make use of two special examples,

which will serve to point out advantages ot cardinal virtue

in the exhibition of the system. In commenting upon the

Dorset county school at Dorchester, where provision has

gradually been made since 18G."), he says:—"When the

school was furnished with water-closets, the cost for

ft'pairs of them used to exceed £.3 a-year. In the four

years since the adoption of earth-closets, the entire charge

for repairs has been less than 10s. Under the water-closet

system there were frequently offensive smells, and diarrho-a

was occasionally epidemic. Since the introduction of the

earth system, there have been neitlier offensive smells nor

diarrhiea. In 18GG and 1867 there was a good deal of

' low fever ' in the parts of Dorchester round the school,

but there was none in the school itself." Again, with

regard to the Broadmoor Criminal Lunatic Asylum, he

observes:—"Upon my visit on Dec. '29, 18G9, several

urinals were found to have their water-supply frozen up,

and smell was coming from them. But the earth-closets

were in most instances quite free from smell, although

where they had been misused by slops thrown into them

(iu a part of the establishment where their use was most

recent and least understood) there was some smell from

them.
"P.S.—March, 1870. The closets in this and other parts

of the asylum are now found in perfect order, witliout the

least smell from any one of them. The ojiportunity of the

frost, however, enabled comparison to be made with what

must necessarily have been the condition of water-closets

under similar conditions of use. The earth-closets, when
properly used, were clean and odourless ; water-closets

without water, used by more than ten persons each, must,

however carefully used, have been foul and offensive.

Moreover, the Superintendent informed me that .£70 had

been paid for repairs to the water-closet pipes after a hard

frost some few years ago, whereas under the earth system

frost can do no mischief A saving of water,

estimated by Dr. Meyer to amount to nearly half the

quantity previously used, and involving a corresponding

economy ui coals and pumping, is also to be considered in

relation to questions of cost. Such economy of water was,

indeed, one of the reasons for the substitution of the earth

for the water system."

In our next communication we shall consider the value

of the process in relation to other types, such as its appli-

cation and results in relation to villages and towns, with

specially interesting example?, and a concluding summary.

Ebeat.1.—On p. 499, col. 2, line 9 of the article on " A Marvellons

Little Stream," the word " atmite " should be " auprite." On p. 500,

col. 2, lines 3 and 4, the dash ' should be transposed from the second

E to the first.
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XVI.—IN Til 10 1!.\T1I .\M) OUT OV IT.

rpiIE objects destined to receive a coating of silver

X having been duly suspended from the cathode (the

rod in connection with the zinc |>ole of the battery) and

immeised in the el.ctrolytic bath, and the battery circuit

having been completed, attention must be ccntn^d on the

bath and its behaviour. It is possible that, after every

conceivable precaution has been taken in the preparation to

ensure .success, failure will ultimately result, unless due

regard be paid to the ellicicncy with which the various parts

of the bath continue to perform their respective functions.

It is noteworthy that when a solution is first used, its

action is somewhat irregular, and may ))Ossibly lead one to

think that something is radically wrong. This trouble, which

is probably due to mechanical or iihysical inequaliti(>s, soon

disappears, and, if all is as it should be, the deposition of

the metal will proceed with brcoming regularity, and give

every satisfaction, for a time at least. In a previous article

it was intimated that a cpiantity of free cyanide of potas-

sium should be present in the solution for the purpose of

facilitating the conversion of the silver plat(i forming the

anode into the cyanide of silver. Now, the cyanide of

potassium is assailable by carbonic aciJ, which converts it

into the carbonate of potassium, while hydrocyanic acid is

set free.

It is well-known that our atmosphere contains a propor-

tion, small though it be, of carbonic acid, and it is this acid

which acts dcleteriously upon the cyanide, converting it

into carbonate of potassium, in consequence of which the

solution has a tendency to become weak iu silver. In order

to maintain the solution in good working order, a little

additional cyanide of potassium should be poured in from

time to time. The necessity for this additional cyanide is

evidenced by the altered apiiearauce of the silver plate,

which, under favourable circumstances, has the charac-

teristic pure white tint, but when the free eyani'le has

become neutralised, it is converted to a dirty or dull grey

colour. The metal is less readily dissolved, and the action

of the bath becomes sluggish.

Temperature, it will be evident on reflection, has a con-

siderable influence on the quality and rapidity of the

working, seeing what an immense part heat jilays in varying

the degrees of solubility for all kinds of substances in all

kinds of solvents. Experience shows that the temperature

at which the Viest action takes place is about G0° Fall. The

quality of the deposit is considerably improved and its

regularity largely increased by imparting motion to tli!?

object while it is in the cell. If constant motion cannot

be maintained, an intermittent one, even if only at

long intervals, should be imparted. If a solution

be kept peifectly still, having immersed in it a plate

of silver and a plate of, say, copper, connected to the

copper and zinc jjoles of the battery respectively, it will

be found that the upper part of the silver will be very ex-

tensively dissolved as compared with the lower part, while

the densest deposit occurs on the lower part of the copper.

This, at first sight, would appear to indicate that the

electrolytic action takes place diagonally. A little reflec-

tion will, however, make it apparent that this is not neces-

sarily the case, but will make it evident that the real cause

is involved in a i-imple question of specific gravity. The

cyanide contiguous with the silver dissolves it, and the

liquid being thus much heavier falls. At the surface of

the copper, silver is withdrawn, and the solution being pro-

portionately lighter rise,''. Copious depo-iits are, therefore,
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made on the lower part of tlie copper, an J, a? we approach
the surface of the solution, the proportion of deposited
silver gradually decreases. It will be also apparent that a
smaller quantity of silver will, under these circumstance.'*,

be deposited in a given time by a given battery, and that,

in fact, a weaker current is passing than would be the case
were the silver precipitated uniformly. This uniformity is

accomplished by imparting motion to the copper, and so
stirring up the solution. In this way the amount of
deposited metal may be increased as much as 15 per cent,
and a correspsnding increase in the strength of the current
flowing will also be noticed.

A strong solution, containing only a small proportion of

water, conducts well, and rapidly produces a rich, silky

deposit, but it has the disadvantage of aggravating those

troubles to which reference has just been made, and great
care is necessary in managing the cell. The cathode
becomes covered with a series of variously-coloured deposits,

ranging from a good silver tint to lilac, or even to brown.
Frequent stirring will, in a great measure, prevent this ;

but perhaps the safest way is to weaken the solution
by the addition of a little more water, when it becomes
much more manageable, albeit a little slower.

Sometimes it may be observed that the anode is being
dissolved much more rapidly than the cathode is being
deposited upon. This is a pretty sure indication that an
excessive quantity of cyanide of potassium is present, in

which case the addition of cyanide of silver will, in all pro-
bibility, effect all thttt is de.-ired. A little additional
water may, however, ahso improve matters ; but dilution to

tjo great an extent should be avoided, as the deposit, which
naturally forms slowly, assumes an unpleasant dead white
ajipearance. The addition of cyanide of silver and cyanide
of potassium will soon put matters right in this direction.

When the requisite amount of silver has been depo.sited,

the object is dipped into a cyanide of potassium solution, and
then well washed in a stream of water or under a tap, and the
washing continued until the whole of the depositing liquid
is removed. The object is then dried, and a trough of box-
wood or mahogany sawdust having been heated, the object
is placed in it and rubbed gently with it to ensure perfect
dryness. It is then subjected to the s.-ratchbrush process
to rub down the burred surface ja-oduced by the depositing
process. Bath-brick apjilied with a stiff hair brush may,
however, be substituted for the scratch-brush. The polish-

ing (with rottenstone, &c.) and burnishing (with steel or
agate burnishers) has then to be gone through. These are
processes which are only learned by practice, and which it

would repay the student to cultivate and practise frequently.

They impart a charm to work which might otherwise look
dull and uninteresting. It will sometimes hajipen that,

although every precaution may be thought to have been
taken, neveitheless some little necessity for cleanliness
has been overlooked. The result is, that the apj)lication

of the scratch - brush causes the .silver to strip off in
such places, and manifestly the work, perfect as it

may otherwise be, is efl'ectually spoiled. There is no
help for it, save to remove the whole of the silver, make
the new exposed surface of the article smooth by rubbing
i', with Water of-Ayr stone, and then to replate it. It may
also be mentioned here that a similar process may be
adopted in order to replate old work from which the silver

has been more or less rubbed off in ordinary usage. To
remove the silver the article is placed in a stone vessel con-
taining some strong sulphuric acid, to which a few crystals

of nitrate of potash have lieen added, and which has been
raised to a high temperature. The nitiate of potash, or
saltpetre as it is more commonly called, dissolves in the
acid, and the solution dissolves the silver off the article.

Care must be taken not to leave the object in the solution

too long, otherwise it will stand a good chance of being

entirely spoiled. If the silver is not readily dissolved, a
little more saltpetre should be added, when the desired

efl'ect will be produced. If much of this sort of work is

done, the solution becomes exhausted and crystals are

deposited on the bottom of the vtssel. As a consider-

able quantity of silver is present, an effort should be made
to " recover " it. This problem, however, must be defeired

for a foitnight.

CHATS ON
GEOMETRICAL MEASUREMENT.

By Richard A. Proctor.

TUE CONIC SECTIONS.

(Continued from p. 497.)

A. We have now to deal with the parabola.

J/. Let A S L (Fig. 3) be the axis of the parabola

A P K ; S the focus ; K L perp. to A L. We have to

determine the area A Q K L. Take P Q adjacent points

on the curve (which means points pretty near each other)

and draw P M, Q N perp. to A L. Now we may con-

veniently try the properties of parabolic tangents, because

we know that they are related to the lengths of such lines

as PM, AM, itc, which are manifestly involved in otir

problem. We draw the tangent P YT cutting A Y / the

tangent at A (perp. to A L) in Y''. Join S P, S Y, and
draw FmJ, Que, Kl perp. to A I, and T d >: perp. to

T A L. Then T P Q is a straight line, wlien Q comes near

enough to P. Henca the strips P N and P e, being com-

])lementary parallelograms, are equal. But we know that

P(/=2P;»:'' hence the strip P« is double the ttrip V n
in area. Wherefore the elementary strip PN is equal to

twice the elementary strip P oi. Dividing up the whole

areas A P K L, A P K / into such areas as P N, Pvi (by

taking a multitude of points like P, Q, along A P K), we
have each such area as P N in A P K L double the corre-

sponding area as P ii. in A P K /. Hence

the whole area A P K L= 2 the whole area A P K /

and parabolic area A P K L=| rectangle A / K L.

A. That is a simple result. This is, in fact, the first

case in which you have shown an area bounded by a

curved surface to bear a simple proportion to a definite

rectangle.

JA You must not often expect such a result.

A. You liave discussed, satisfactorily enough, particular

areas taken from the ellipse and the parabola ; but is it not

possible to determine the area of any segment of either

curve?

* By a well-known property S Y is perp. to P T, and as P T
bisects tlie angle S V d, / S P T = Z tZ P T = Z P T S. Wherefore
S r = ST, and PY = YT. Hence Fm = md. But the equality of

A T and A M is really a fundamental property of the parabola.
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^f. It is not only possible, l>iit easy. For instance, I

si all leave it to you as an exercise to estaUlish the two

following cases:

—

(1) P LP' (Fig. -t) is a cloud cuttins); the axis A A' of

the ellipse A P A' in L; MPQ, XPQ are ordinates

(perjx to A A') to the auxiliary circle Q A Q'
; Q Q' will

evidently pass through L. Show that,

EUip'ical sequent P A P'= Circular sequent Q A Q .

AO

Fiff. 4.

The proof consists in showing that any straight line

being drawn as rj pi perp. to A A', the part p e lyirg on the

elli|'tical area bears to the part q>l on the circular area, the

constant ratio 6 U to A C.

Fig. 5.

(2) Prove the like as to the sequents Py/ P', Q q Q', in

Fig. 5 (in which Q' p' Is, q p I, and Q P M are perp. to

A A').

[The proof is similar to that of case 1,—note that P P'

and Q Q', produced, meet on A A' produced.]

(3) Prove that the parabolic segment P a P' (Fig. G) is

equal to two-thirds the parallelo-

gram TliP', when lal' is the

tangent parallel to P P', and there-

fore a M, parallel to the axis, is

the diameter of the chords parallel

to P P'.

[The proof consists in showing

that ]j )/ 1, tangei.t at p, is bisected

in y, and hence that the elementary

area p m, parallel to P M, ia twice

the elementary area p n {p n d
being parallel to a M)].

(To he continued.)

Fig

TRICYCLING IN 1884.

By John Browninc.

ChdiruKin of the London T/'iVyr/c Clnh.

\V1I.\T W i; G.UN BY USING THE TRICVCLK AS A MODE
OF LOCOMOTION.

IN the very thoughtful article published by Dr. UicharJ-

son, in Lonymaiis Magazine, he claims for the tricycle

that, " it has doubled his power of locomotion." Before

the successful application of two speed gearings, as applied

to these machines bj' Burdess, Bowns, Hirst, and the St.

George's Foundry Co., i should have agreed entirely with

this claim.

My own walking powers Ijeing considerably reduced in

the Idbt twenty five year.", 1 cannot walk, without over-

taxing my-elf, more than thirty miles in a i!ay, at the rat©

of about three miles in an hour.

At the beginning of this year, I should have said that I

could not ride a tricycle more than sixty miles in a day, at

the rate of six miles an hour.

For, while last year I found about eight or nine houis"

riding at the rate of about seven miles an hour as much
as I could conveniently accomplish, this year I have ridden

for nine hours at the rate of upwards of nine miles an,

hour, and I only left ofl' then because it was dark and I

could not get a companion to ride with me any further or

I would have ridden three hours more at the same rate of

speed.

But even eighty tAO miles in nine hours may f'aiily le

said to be three times my power of locomotion unaided by

a tricycle.

Again, as regards speed, I could at one time walk for

hours at the rate of five miles an hour ; then, the tricycle

would barely have enabled me to double my pace. Now
that I cannot walk more than three miles an hour for any

length of time, and yet can well ride at the rate of nine-

miles an hour on my tricycle without dilliculty, my pace i*

clearly trebled.

From this I deduce the conclusion that the weaker a,

man is, the greater advantage he will gain by riding a

tricycle.

After about nine months' experience on specially

light machines, with wheels not lai'ger than 40 in. in

diameter, geared up to from 48 to .^G in. for speed, and dowrt

to from li8 to 32 in. for power, I can honestly affirm thut

the tricycle lias trebled »ii/ power of locrmioliii')).

Many persons have a])plied to me during the last three-

years to advise them resjjecting the adoption of a tricycle,

stating that they were weak men, and they feared tliey were

not Capable of the exertion of riding one. I have had the

pleasure of seeing or hearing from many <if these gentle-

men during the present year, and in no single instance

have I yet heard of one of thtni relinquishing tricycling on

the score of weakness-, while several have expressed their

great delight at finding they could ride so far and so

easily.

As regards the power of locomotion when rncumberecl

by luggage or carrying of weights in any fcjrm, the

gain in using a tricycle is much greater. In Starley iSj

Sutton's " Coventry Chair" an untrained man acting as a

driver carried another man weighing twelve .stone, or one

hundredweight and a half, from Coventry to Biruiinghani

and back, a distance of thirty-five miles, at the rate of

eight miles an hour. What time would it take him to

transport such a weight to such a distance without the aid

of a tricycle ?

And now that two-.speed gearings have done so much for

us, much requires more.
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I Lave found great difficulty in advising the Vjest pro-

portions for two-speed geariugs. For weak riders I have

advised gearings equal to -j') and .50 in. For moderately-

good riders, 40 and 55 in. These last are the gearings I

[jrefer to any other for my own riding, while for strong

and well-practised riders I believe gearings of 45 and 60 in.

to be the most suitable.

But even these variations of power and speed-gearings

leave much to be desired. Gearings well suited for dry

roads will le too high for wet ones. Or a very strong

wind will render them too high, if it is against the rider,

and too low when the wind is in his favour.

It we could have three gearings instead of only two, and

these were arranged so as to be equal to wheels of 30, 45,

and 60 in. diameter, I believe that a machine so geared

would suit any rider over any road, and in any kind of

weather.

It does net seem to me that it would be very difficult to

fulfil these conditions. It might be done with a modifica-

tion of some of the gearings now in use.

Wheels might be used of 45 inches diameter, so arranged

that these would, at all time?, be driven without the inter-

vention of the gearing, then, by turning a spade-handle

to the left, the gearing might be thrown in of 30 inches, or

ta the right the gearing of 60 inches.

Speed and power-gearing have yet to be applied to

tricycles specially made for carrying weights, such as

Singer's " Carrier," &c. They will be even more advan-

tageous to such machines than they have been to machines
made only for riding.

I should not be suiprised if the further improvement of

the tiicycle, particularly with the addition of some form of

universal gearing, were to enable riders trained from boy-

hood, as many will be, to ride, to increase their power of

locomotion fourfold.

I have known many strong active young men who could,

only with considerable difficulty, walk thirty miles in a day,

who might, I believe, with a very light and perfect machine,
and plenty of practice, have ridden 120 miles more easily

than they would walk the thirty.

The next step to be taken to increase the speed of tri-

cycles is to make them with wheels of from 36 to 40 inches

diameter, and gear them up to from 55 to 60 inches. Such
an alteration in the construction of the machine I have been
advocating in Knowledge for quits two years.

The success which has attended the introduction of safety

bicycles, with wheels only 36 inches diameter geared up to

63 iuches, is an earnest of the success which must attend
such a construction of the tricycle.

But what we gain by using the tricycle as a mode of

locomotion cannot be considered as comprised in the mere
statement of the amount of ground we can get over—those
who live in populous citie> gain purer air, while with others

they gain the delightful pleasure of viewing a greater variety

of scenery—the exhilaration caused by ''the glory of rapid

motion, ' and, above all, greatly improved health and
strength arising from the fact that ti icy cling is a far more
beneficial exercise than either walking or running.

All who are interested in tricycles will be gla 1 to hear
that the Stanley Show will be held next year in a building
which will be erected for the purpose on the Thames
Embankment, near to the Temple Station of the District

Railway.

The date fixed for the opening is January 2S, and the
Show will close on February 3. The building will probably
be known as the " Wheeleries." The central position of

the Show, and the fact that its managers pledge themselves
to exhibit all the novelties and a machine of every standard
pattern render its success certain.

033 1'to rial (gossip.

A WELL-KNOWN Scientific knight, being asked the other

day what the letters F.R.S. after his name meant,
responded, " F.R S. ? Why, 'fees raised swiftly.'" I

repeat this perfectly true anecdote to express my admira-
tion of tlie truthfulness of the reply, and my regret that

some more of the gentry who annually acquire the same
distinction as he has done are not equally candid.

A cCRlors commentary on the hysterical shrieking of

the (happily small) band of fanatics who are monomaniacal
on the subject of vivisection was affi^irded by an operation

which was performed some five weeks ago Vjy Mr. Rickman
J. Godlee, surgeon to University College Hospital. Phy-
siologists are familiar with the experiments by Professor

Fcrrier on rabbits and monkeys, by the aid of which he
Was enabled to localise the sensory and motor functions in

the cerebrum. Now, it came to pa-s that there was a

patient in the Regent's Paik Hospital for Epilepsy and
Paralysis, a married man, with a family, stricken down
with that—heretofore—fatal malndy, tumour on the brain:

a malady of the mere existence of which the diagnosis had
not presented much difficulty, though, prior to Ferrier's

.'plendid researches, it was .>-imply impOb^ible to localise the

seat of the tumour. Guided, however, by the unerring

hand of science, Dr. Hughes Bennett was so successful in

the interpretation of this poor creature's convulsions as to

be able to say definitely that the tumour was situated in

the ascending frontal convolution of the right hemisphere

of the brain. Down tbrough the scalp, the skull, and the

dura mater did Mr. Godlee cut to the point indicated by
Dr. Bennett—and there was the tumour, the size of a

walnut, which was removed withotit difficulty I Surely the

moral of this story needs but little insisting on. Here was
a mau, who, but for the flood of light cast in his case by
the experiments in vivisection of Dr. Ferrier, must infal-

libly have perished miserably, and left a widow and orphans

to the cold charity of the world. Thanks, however, to those

experiments, he has been restored to health, strength, and
usefulness; and who shall say lh*t the lives of a thousand
rabbits have been wasted in the attainment of so glorious a

result ?

From time to time we see reports of prosecutions in the

police courts of cheesemongers and others for selling as

butter a compound known as oleomargarine, butterine, or
'• bosh." I was rather amused to see that a large manufac-

turer of this material had been endeavouring to convince

the Society of Arts that—on the whole—it is rather pre-

ferable to pure butter as an article of consumption ; inter

alia, keeping better and being much cheaper. Certainly,

as described by the lecturer, the " butterine," composed, as

it is, mainly ot fresh and sweet animal fat, and manufac-

tured under conditions of the most scrupulous cleanliness,

should be as good as a very large proportion of, say, the

"inferior Dosset " of the uudyiug ilr. Middlewick. For
myself, however, I have a weakness for a more primitive

article, though I should be very sorry to obtrude this

opinion on anyone who preferred a round ot oleomargarined

toast. It is related that one ot a party of convives, early

in the century, carefully removed all the flies from the

punch-bowl, helped himself to punch .... and then re-

turned the flies to the bowL " What," exclaimed his next

neighbour, " what the doose did you do that for 1
" " WeU,"

was the reply, " I don't like flies myself, but I didn't know
but what you might '.

"
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Taking; up a number of the Qiueii the other day, my
eye fell ou an article l>y Lsuly John Manners, on "Some
of the Advantages of E:isily Accessible Ueadini; and
Eecreatiou Kooius," lhroU|;h which I took the piins to

read, to see whetlier its authoress had anything really

instructive to s>y upon the subject. I was, I confess,

terribly disappointed. Her idea of a reading-room for

the industrial classes—or rather of its literary furniture

—would seem to be that a very considerable })roportion

of the books should be of the " goody-goody," or " I say

untoe you, my brethren," order. She gives, however, quite

candidly, the name of the highly -respectable tirm of book-

sellers whose representative has been her adviser in this

matter. Th.it a working man or woman should ever care

to know anything of the structure of the Celestial A^'ault

and the glories of the illimitable universe ; of the strange

story of the manner in which our own earth has developed

through untold millions of years ; of the theory of the light-

ning fl<ish; of the causes and circuits of the wind ; of the

marvellous details of the animal frame ; of the wouders of

chemistry, electricity, and optics ; of the life and growth
of plants, and of innumerable cognate marvels which en-

compass us, never seems to have entered into Lady John
Mauners's mind for an instant.

Speaking of the Queen, by the way, its so-called fashion

pictures cannot fail simply to disgust every one who has

the slightest artistic taste, or reverence and admiration for

the exquisite contour of the human form. Every woman
in them seems to be suffering from steatopygia in an aggra-

vated and offensive form. I have myself always heard
that the Hottentot Venus was a most unpleasant sight,

and that, however curious from an anatomical point of

view her deformity was, it was most repuLive to look at.

Now, if I may judge from the engravings of which I am
speaking, females more or less weak-minded seem to be
endeavouring, as far as they can artificially, to copy this

peculiarity accurately. I say " females," because I note

that all the.se exaggerated fashions are what a friend of

mine calls " suburban," and that ladies in the very best set

eschew them altogether.

"With the present issue of Knowledge the seventh
volume is commenced, and a fitting opportunity is pre-

sented for submitting an outline of our programme, so

far as it has been arranged, for the year just commenced.
Mr. Grant Allen's interesting papers on Natural History
will be continued, as will also those on Geolo.'}', by Mr.
Harrison. Mr. Clodd's series on Dreams, now completed,

will be succeeded by a popular series on Evolution ; and
Mr. Foster will deal with Social and kindred matters as

occasion requires. Mr. Slack's Microscopical Studies will

be continued ; Mr. Butler will substitute for " Pond Ento-
mology " a series of articles on " Hou.s^hold Insects ; " and
Mr. Mattieu Williams will presently turn his attention from
the "Chemistry of Cookery" to the efjually-irnportant

subject of the " Philosophy of Clothing." " A Working
Man" will continue his useful papers on Household Car-

pentry, while Experimental and Practical Electricity will

be dealt with by Mr. Slingo, and Optics, Xatural Magic,

&c., by a Fellow of the Royal Astronomical Society.

Amongst the subjects to be taken in hand by tlie Editor

may be mentioned those of Astronomy, Mapping, and
Geometry. Whist, by " Five of Clubs," and " Chess," by
" Mephisto," will continue to be regarded as character-

istic features of the paper.

iRfbifUiei*

CUSTOM AND MYTH.
By ]''n\vAiii) C'lodu.

(coMLfDixi: NoTlci:.)

IN returning to the leading inul'if of this book—namelv.
its i)rotest in (avour of the anthropological as opposed

to the ))urely jjhilological method, it must bo conceded that
the facts yielded by th.^ former are overwhelming in its

support, and derive their cumulative force from their uni-

versality in the lower culture.

The controversy which has become inevitable on this

matter is even more distasteful to the i)resent reviewer
than Mr. l>ang confesses it to be to hinisf^lf, since it iuvolves

disagreement with the distinguished scholar whose "Lectures
on the Science of ljan;;uage " led many of us, weary of
word-monger.a, for the ilr.st time by pleasant ways into the
seemingly arid region of philology, and who has done so
much to enkindle interest in the profounder subjects of

man's religious development and destiny.

But " truth must be preferred to Plato," and the dicta

of Profissor Max IMiiller may not pass unchallenged.
. In a

discursive article under the title " Forgotten Biljle.s,"* a
title which, except in the 0])pning sentences, has no relation

to the subject-matter, the Professor divides the modern
school of inquiry concerning the origin and nature of

language, myth and history, into the Historical and the
Theoretical, contending that whilst the guiding principle of

the former is " learn to understand what is by learning to

understand what has been," that of the latter is, as the

name given it implies, speculative, "reasoning a jiriori."

Professor Max Miiller then shows what snccfss has attended

tl'.e one in its endeavour to solve the problem of the origin

and growth of language and of religion by the collection

and comparison of accessible evidence from the Aryan
group of dialects and from the sacred books of both Aryan
and Semitic ijations, and what failure has followed the

other through its assumptions that interjections and imita-

tive sounds are the rudimentary forms of speech, and that

the barbaric assumption of life and personality to lifeless

things is the foundation of belief in gods and other spiritual

being.".

The distinction which tlie Profes-or draws between these

two schools is artificial ; 'had it any correspondence in

fact, the titles given should change places. For, in all its

inquiries, the school dubbed Theoretical adopts the scientific

method. It works from the more known to the less known,
from the familiar to the recondite. It is in bondage to no
theories to which the facts it brings to light must also be
chained. Embracing man in his tout rnsetn/jli', and un-

hampered 'oy limitations of his antiquity, it draws no imagi-

nary boundaries such as hem in the so-called Historical

School. Its study of man, as myth-maker and fetish wor-

shipper, extends faj beyond the relatively late period of

Vedic civilisation ; for it the roots of his language lie

deejjer than we can fathom, far below the feeders of Proto-

Aryan p])eech. (By the way, when may we expect a

translation of that, thus far, " forgotten Bible," the " Rig-

Vedi," as the Veda facile princeps, to apfiear among the

"Sacred Books of the East 1
" It is the Historical School

which works on a priori lines, restricting its motto,
" Learn to understand what is by learning to understand

what has been," to what " has been " up to the Vedic age,

but not beyond it. It. is that same school which assumes

in man at his lowest a faculty of " apprehending the In-

* Vide Nineteenth Century, June, 1S81.
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finite," as if this were a luinial dowry of the soul, and which

constructs its pictures of island dwellers to whom the ocean,

of valley dwellers to whom the rivers, fed from mysterious

sources, the protecting mountains with their inaccessible

summits, and the overarching sky wei'e alike the Unknown,
becoming in the end their God. And, wiih reluctance be

it added, it is the Historical scliojl which, limiting the area

of its sympathies, llings the sneer at relics of a prehistoric

past with their witnesses to an ascent of man, and mis-

represents the anthropologists as making every fact tit into

their immobile division of the ages of progress. Because,

as a young student. Professor Max Miiller witnessed the

collapse of the empirical theories of development rife in

Germany forty years a^o, he predicts a like fate for the

-evolution theories of to-day. JVon sequitur. But the Pro-

fessor's prejudices are more damaging to his cause than his

prophecies, when, speaking of the anthropological method,

he says :
" I ditl'er from it ; I have no taste for it. I also

think it often very misleading."

It may not be to the polemical advantage of the

Historical school, although it would prove its candour, that

Professor Max Miiller should conquer his distaste for the

mass of evidence— much of it confessedly unsavoury—with

which the " Theoretical " school supports its arguments.

But the facts are there ; facts as to the limitations and
feeble vocabularies of Iiarbario peoples ; as to their myths,

often coarse and irrational ; as to their religious customs,

often disgusting and brutal ; and they must be reckoned

with, whether as degradations of nobler endowments and
beliefs, or as arrested developments, or as the expression of

germinal ideas.

Enough has been said to indicate the serious questions

which are raised by Mr. Lang, and tlie settlement of which
will determine whether the exclusive method which he
controverts is to give place to that scientific method
svhich investigates the history of man in the sum of his

customs and beliefs throughout the world from remote
times until now. As to the issue there can be no doubt.

But in reviewing the manifold subjects of abiding inte-

rest so luminously treated by Mr. Lang, it is to be regretted

that he has n-jt told us what residuum of truth he recog-

nises in the solar theory so far as the results based upon
philological evidence, upon terms in Greek and Sanskrit

whose cognate likeness is proved, and upon the survival of

anthropomorphic notions about nature, are concerned.

This we may perhaps learn in. a future volume, when the

•case against the comparative mjthologists is stated in more
related form. For the work before us is, as hinted at the

outset of this notice, a series of article.^ more or less

detached, sent out, like scout i, before the regular troops

advance in well-ordered array. And in the day of conflict

the sun will not stand still upon Gibeon, nor moon in the

Valley of Ajalon to give victory to the solar mythologists.

Mr. Lang's book is to be commended to the perusal of every

student of the science of human progress.

SOME BOOKS OX OUR TABLE.
Darkness and Damn, the Peaceful Birtli of a New Aye.

(London : Kegan Paul, Trench,' & Co. 188-4.)—The first

part of this altogether remarkable volume mainly consists

of a string of vituperation (in pseudo-Euskinesque) of

existing social conditions in England. In the fecnnd

portion, its author describes, in a species of prophetic

vision, how all the evils from which we are now suffering

were at once and for ever aVirogated by the simple process

of throwing everything into what lawyers call " hotchpot,"

abolisldng all property, rights, and social distinctions, and
making every man in the Briti-h Islands not only as good

as every other man, " but," as the Irishman once observed,
" a grate dale betther, too." That commercial morality

is at a low ebb, that a vast amount of preventible suffering

obtains among the working-classes, and that huge fortunes

are made by those but ill qualified to benefit either them-
selves or others by such acquirement, we are assuredly not

concerned to deny. Whether, though. Socialism, pure and
simple, aflfords a panacea for such a condition of things, is,

we think, in the very last degree doubtful.

Meiater Martin. By E. T. A. Hoffman. Edited by
Franz Lange, Ph.D. (Liinduu : Symons & Co.)—This
quaint romance, giving a vivid picture of media;val Nurem-
berg life among the members of a guild, is published in

]\Iessrs. Symons' "German Classics" Series. Professor

Lange's notes on the idioms and grammatical construction

of the work are one and all to the purpose, and will be
found very helpful to the student of German.

Ward c£' Lock's Technical Journal. (London : Ward,
Lock, k Co.).—Now that the system of apprenticeship is

practically as dead as the Heptarchy, sound and efficient

technical education has become an imperative necessity,

unless, indeed, the English artificer is to yield the palm to

his continental competitor, and his preeminence as a work-
man is to become a thing of the past. As a contribution

towards the solution of this problem, and with a view to

affording the means of self-instruction in the various details

of the mechanical and industrial arts, Messrs. Ward it Lock
have projected the work whose title heads this notice; and,

should the remainder fulfil the promise of the first part now
before us, it can hardly fail to supply a really valuable

addition to the bookshelves of the young architect, engineer,

builder, carpenter, metal-worker, manufacturing chemist,

textile-worker, gardener—or, in fact, worker with his hands
of every sort and description. An encyclnpjedic dictionary

of technical terms promises to be a most useful feature in

the new journal. It is profusely illustrated.

Hints for Invalids and Travellers, witli Observations on
the Climate of Lu.vor and Egypt. By T. S. Maclean, M.B.
(London : H. K. Lewis. 18^1:).— All who, undeterred by
our present little difficulties on the banks of the Nile, would
visit the land of the Pharaohs for their health's sake, will

find a quantity of useful information in Mr. Maclean's little

pamphlet.

Tlie Woiks JIanayers Handbook. By Walter S.

HuTTOX. (London : Crosby, Lock wood, & Co. 1885.)

—

Practical from beginning to end, Mr. Huttou has produced
a book which cannot fail to prove invaluable to those for

whose benefit it has been compiled—the managers of

mechanical works of every sort and description. Into its

408 pages he has contrived to pack an amount of informa-

tion which is quite remarkable. The work is divided into

six sections, dealing, respectively, with (I.) Stationary and
Locomotive Steam-engines and Gas-engines

;
(II.) Hy-

draulic Memoranda ; Pipes, Pumps, and Water-power

;

(III.) Millwork : Shafting, Gearing, and Pulleys
;

(IV.)

Steam Boilers, Safety-vales, and Factory Chimneys; (V.)

Heat, Warming and Ventilating ; Melting, Cutting, and
Finishing Metals ; Alloys and Casting ; Wheel-cutting
and Screw-cutting ; and (VI.) Strength and Weight of

Materials, Workshop Data, etc. Under every one of

these headings the most recent information is supplied

—

for example, the weights of metals rolled to gauge are given

in the New Imperial Standard Wire-gauge; the Birming-

ham Wire-gauge being now abolished by statute. One
conspicuous merit in Mr. Hutton's volume, and one which
will be readily recognised as such by all who make use of

it, is the virtual abolition of formula? from its pages, ami

the substitution of rules expressed in words, witli worked

-

out examples. For there can be no doubt that, rightly or
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wrongly, the average pi-actical mechanic is repelled by

a's n's x's y,/ and sin O. As far as our exaiuiuation has

extenJtd, we have found one comparatively trivial mistake,

and one oulv, in the whole book. It occurs on p. 385,

where the velocity of light is jjiven as r,»l',000 miles a

second, it being really only 1SG,G00 miles.

yatiiral Iliiitori/ Skvtclws anio»g the Carnivom. By
ARTiifK NicOLS, F.G.S., itc. Illustrated. (London : L.

Upcott Gill. 1685.)—Obviously possessing a strong per-

sonal attachment to animals, Jlr. Xicols cannot fail to

inspire his re.idei-s with much of his own enthusiasm.

Ohatty in style, commeiidably free from technicalities, and
brimming over with anecdote, his book introduces us, as

it were, into the inner life of the Carnivora, and invests

them with an interest which cannot fail to foster a taste

for zoological study in the large numbers who will, we hope

and believe, read his latest work. It is ditlicult to avoid

contrasting a volume like this, full of iutere.-t from

beginning to end, and illustrated with the most life-like

engravings, with the wretched compilations of dreary,

stereotyped little paragraphs and conventional woodcuts,

bearing but the fainte-it resenil)lance to the animals they

were fondly imagined to represent, which passed for

" Natural History " in the days of our childhood.

The Magic Laniein and its Management. By T. C.

Hepworth. (London: Chatto i Windus. 1885.)—In the

plainest language Mr. Hepworth instructs the beginner in

the use of the lantern ; describes the various modes of

illumination ; explains the various sorts of screens, opaque
and transparent, on which the image is thrown ; tells us how
to paint magic-lantern slides and to colour photographs for

the same purpose
;
gives an account of the manner in which

opaque objects are exhibited, and the lantern-microscope is

constructed,—in fact, supplies a manual containing every-

thing that is needed to make its reader an expert exhibitor

of this very amusing and instructive optical instrument.

Hoic to Use our Ei/es. By John Browmsc;, F.R. A.S., ifec.

(London: Cha'.to it Windus. 1S84.)—A portion of this work
appeared in our third volume, but considerable additions

have been made to thi.s, and no less than fifty-four illustra-

tions now elucidate the text That Mr. Browning's entirely

practical brochure supplies a real want may be inferred

from the fact that it is the third edition, and fifth thousand

of it, which lies before us. It furnishes exactly the kind of

information required by every one whose sight is any
degree failing ; and to all such we commend its perusal.

Short Stories. Selectf-d by J. M. Laine, M.A. (London :

Mcffitt it Paige. 1884.)—Anything more hopelessly

dreary than a collection of small anecdotal paragraphs

when read through from beginning to end it would be hard

to imagine. !Mr.Xaine's selection, however, has been made
for the benefit of children in the Fifth Standard in Elemen-

tary School-i, who are required by the Education Depart-

ment to " write from memory the substance of a short

story read out twice," and for this purpose it seems suffi-

ciently well adapted. What, though, by a wonderful stretch

of imagination, he calls " amusing stories," appear to us

particularly depressing. Perhapp, though, it isn't very easy

to be funny to order— even of " My Loids."

A Sketch of the Geology of Suffolk. By J. E. Taylor,
Ph.D., F.LS., F.G.S. (SheflSeld 1 Wm. White. 188-i.)—

This reprint from " White's History of Suffolk" contains

an account at once succinct and complete of the geology of

the county of Suffolk. Its physicil structure is described,

and the pakeontological charactt-ristios of the various strata

treated of. The localities famous for particular fossils are

indicated, and, in fact, it may be regarded as a cade mecwn
for a geologLst on his first visit to this part of East Anglia.

We have also on our ta'jle the Tricyclist, Society, Brad-

streel's. The Medical Press and Circidar, The Second A mmal
Report of the Metropolitan Public Garden, Boidecard,

and Plai/r/round Association, Ciel et Terre, The Doctrine

of Life, The Dyer, Sight and Day, Tlie Sidereal Messenger,

and Xal'iren.

THE FACE OF THE SKY.
From Jantaky 2nii to Janvauv KJrii, 1885.

By F.R.A.S.

SPOTS and f.iculiv, tliough bGcoining nitlier leas freciiiont, sliould

bo looked for whenever tho Sun is visible. The niglit sky will

bo found pictured in Jfap I. of " Tho Star.s in their Sea.sons."

Mercury comes into inferior conjunction with tho Sun on tho :!rd,

and becomes a morning star, lie is about as badly placed for tho
observer as ho well can be—a remark which ajiplios witli e(|ual

force lo Venus. Mars is invisible. Jupiter rises between 8 and
i) o'clock when these notes begin. \\y nn'dnight lie is suffieii'iitly

high u]) to be well observed, pre.scnting ;i splendid sjiectaelo with
adequate telescopic power. Ho is situated to the east of tho star

p iu the constellation Leo (" Tlie Stars in their Seasons," Map IV.).

Tho phenomena of his satellites are now both numerous and
interesting; and, as usual, wo give those happening before 1 a.m.
during tho next fortnight. To-nif;ht Satellite It. will disappear in

eclipse at 12h. 2(5m. 31s., as will Satellite I. at, 12h. 32m. lOs. p.m.
On tho 3rd the shadow of Satellite I. enters on to .Jupiter's face

at 9h. tim. p.m., followed by the satellite easting it at lOh. 13m.
The egress of the shadow occurs at ]2li. -Ini., that of tho satellite at

Ih. 2m. the nest morning. Satellite II. will begin its transit at nine

o'clock at night on the 4th, but Jupiter will be so very close to the

horizon that the observation of this phenomenon is doubtful.

Fifty-eight minutes later, the shadow of the same satellite will

leave Jupiter's disc. At lOh. 15m. p.m., Satellite I. will reappear from
occuUation by the planet. Satellite III. will reappear from eclipse at

lib. 5m. 3O3. ; only, however, to bo occulted at llh. 25m. Finally,

the egress of Satellite II. from the f.ace of Jupiter will happen at

llh. 55m. p.m. On the 8th the egress of the shadow of Satellite IV.

takes place at lOh. 28m. p.m. On the 10th tho shadow of Satellite I.

begins its transit at llh. 38m. p.m., followed by Satellite I. itself

at half-past 12. On the 11th, Satellite I. will disappear in eclipse

at 8h. 53m. 32s. ji.m., but it is very doubtful whether this will bo
seen, so close will Jupiter be to the horizon. The shadow of

Satellite II. will enter ou to Jupiter's face at 9h. 35in., and
that Satellite itself at llh. IPm. Satellite III. will bo eclipsed at

llh. 32ni. Gs. ; Satellite I. reappear from occultation at 12h. 2m.
p.m., and the egress of the fhadow of Satellite II. take place at

12h. 31m. On the 12th the egress of the shadow of Satellite I.

will occur at 8h. 26m., but, for the reason once or twice previously

stated, its visibility will be doubtful. The egress of Satellite I.

itself takes place at Dh. ICm. On the 13th Satellite II. will

reappear from occultation at 8h. 55m. p.m. Lastly, on the 15th,

under unfavourable circumstances for the observer. Satellite III.

will pass off Jujtiter's face at 8h. Om. p.m. Saturn is visible

all night long. His rings are now almost as open as tlicy

can be, and it would be hard to imagine a more beautiful spectacle

than the planet presents to the possessor of adequate telescopic

power. No opportunity should be lost of observing and, wo may
add, drawing Saturn under the present exceptionally favourable

conditions. He forms a rough isosceles triangle with /? and 'C Tauri

("The Stars in their Seasons" Map I.) Uranus has not yet come
fairly into view. Neptune may be found by the observer furnished

withasuffieiently large telescope to the S.S.E. of and ? Arietis (same
map). The Moon enters her last quarter at 3h. Slj'lim. a.m. on the

8th, and will be new at 8h. 3G'5m. a.m. on the IGth. One occulta-

tion of a star only at anything like a convenient hour occurs during

the next fourteen days. It happens to-night, when the Cth magni-

tude star B.A.C. 2872 will disappear at the Moon's bright limb at

7h. 10m. p.m. at an angle from her vertex of 314°, to reappear at

7h. 3Gm. p.m. at her dark limb at a vertical angle of 283°. The
Moon is crossing Cancer to-day, and passes into Leo at four

o'clock to-morrow afternoon. From Leo she descends into

Sextans at nine o'clock at night on the 4th, to re-emerge in Leo
at six o'clock the next morning. She finally quits Loo for Virgo

at 6h. 30m. a.m. on the 6th ; and it is 2 p.m. on the 0th

before she has completed her passage across this great constella-

tion. Entering Libra at tho hour last named, she occupies until

3h. p.m. on the 11th before she reaches tho boundary of the narrow
northern strip of Scorpio. This it takes her eleven hours to cross; and
at 2h. a.m. on the 12th she enters Ophiuchus. She leaves Ophiuchns

for Sagittarius at 8 o'clock the same night ; remains in Sagittarius

until 2h. p.m. on the IGth, and then crosses into Capricornus, where

we leave her.
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" Let Knowledge giow from more to more."

—

Alfbed Tenntsoh.

(hily a small frcportion of Letters received can possibly he in-
serted. Correspondents mvst not le offended, there/ore, should tkeir
letters not appear.

All Editorial conimnntcatio7is shoiild be addressed to the Editor o»
Knowledge; all Business conimvnicatimis to the Publisheks, at the
Office, 74, Oreat Queen-street, W.C. Ir this is not attended to
DELAYS ARISE FOR WHICH THE EdITOB IS NOT RESPONSIBLE.

All Semittances, Cheques, end Post Office Orders should le made
payable to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.
No ccjumunk-'atioks abe an.'^'beeed ey fost, e"ven thocgb stamped

and directed envelope be enclosed.

TO OBLIGE Jin. KIXXS.
[1347]—5Ir. Kinns, apparently nnaware that for tlie next few

months I shall be in America (whence, however, I continue to con-
ductExowLEiiGE in the fnllest sense of the words), writes to mo in
considerable dudgeon because of my remarks respecting his views
about " iloses and Geology," He wishes me, as I understand him,
to withdraw my remark tliat the gentleman who kindly acts for me
as editor in my absence, wrote " in good faith " what he said about
Mr. Kinns's work. This, I need hardly say, I decline to do. I
could not do it without gro.=s untruth, which"jlr. Kinns will excuse
me from being guilty of. The Acting Editor has, in the fullest and
clearest way, explained that a mistake, and a very remarkable one,
which disfigured the first edition of the book and led to his com-
ments, has disappeared from the second : and I have pointed out
that there is nothing libellous or injiu-ious in saying that a remark-
able mistake respecting any particular scientific subject implies
Ignorance on that subject at the time when the mistake was made.
I am grossly ignorant about a number of scientific subjects, and
expect, if (misunderstanding some statement by an expert) I make
incorrect remarks on such subjects, to find my ignorance pointed
out and corrected. So far from regarding such correction as in-
jurious, I recognise it as profitable. Mr.^Kinns, in like manner,
owes a debt of gratitude to whomsoever it was who first called
his attention to the mistake in his supposition that refraction might
bring a heavenly body into view round a whole hemispliere. This
enabled him to expunge the mistake from the new edition, and to
make quite a little noise over my friend's remarks based, in perfect
good faith, on the belief that "the error had not been removed.
Why, Mr. Kinns profited by a perfectly splendid opportunity of
advertising, for nothing, the increased value of the new edition of
his book. He assuredly has had, in the long-run, small reason to
complain, but quite altogether and .absolutely the other way about.
Then Mr. Kmns wishes me to withdraw my remarks about a

certain monstrous miscalculation. Well, I decline to do that either.
I have the most perfect recollection of the mistake, which he was
good enough to send directly to me—and I am told it is relocated in
his book, in later as well as earlier editions. In fact, he himself
refers to it in his letters to me. The mistake was this. He
found fifteen statements in Genesis about successive creative
acts. He found that these could be shown to correspond with

!« ''^ ^'a?PS recognised by various scientific men, writing in
different fields of research, as belonging to the past of the earth

;and that these stages, according to the views of certain among
these scientific men, could be arranged in the same order as the
fifteen corresponding stages which he found in Genesis. Wherefore,
he reasoned in this marvellous way;—Fifteen things can bear-
ranged in 1,307,074,368,000 different ways ; the odds against a
particular arrangement being taken at random are therefore
1,307,674,307,999 to 1. Therefore these are the odds in favour
of Mr. Samuel Kinns's theory that the account given in
Genesis presented in abstract' the true sequence of events
m_ the early history of our earth. The real facts are some-
thing like this

:
— First, not a man of science living would

pretend to set in precise order any fifteen, or any ten, or any five
stages of the early history of our earth ; secondly the odds would
be millions to one against the correctness of any attempt on the
part of the whole scientific body of our day to mark out such a
sequence as Mr. Kinns has indicated; thirdly, of each of the

fifteen Bible statements he uses, it may be said that it will bear
from five to twenty other interpretations than that assigned by
Mr. Kinn.o. Takii:g on the average the chance that he would be
able to fit three statements out of the fifteen with corresponding
scientific views as about 4-5 (which is equivalent to making the
chance in a single case rather better than 9-lOths), we find the
chance of his fitting all fifteen statements in this way, equal to
about 64,000 in 100,000, or the odds in favour of his doing so
nearly 2 to 1. (Noting Mr. Kinns's keenness in the work I would
certainly have backed him at long odds—100 to 1, at least— to
manage it somehoic). This is the chance of Mr. Kinns showing
an apparent coincidence between the order of fifteen creative acts
recognised by him in Genesis, with fifteen stages (recognised by
some men of science) in the past history of the world, and by
some of them set—three or four stages at a time, or so—in a
certain order, out of which a suitable sequence of the fifteen (that
is, suitable for Mr. Kinns's theory) may be constructed. The odds
against any sequence thus constructed out of the very imperfect
data being right, or anywhere near right, must be millions to one.
Thus while the odds are strongly in favour of any one satisfying
himself with a solution, who seeks for it as Mr. Kinns has done,
the odds are overwhelmingly in favour of the solution so obtained
being incorrect. He may be regarded as in a sense resembling
Lady Tichborne, seeking for some one to represent her missing
son. She did this in such a way that she was almost sure to come
across a son in the long run, and that— if she did—she was quite
sure to come across the wrong one.

Mr. Kinns further wishes me to withdraw my remark that his
view with regard to the general question is monstrous. But unfor-
tunately the more I think of it, the more monstrous it seems. In
effect, he expects us to believe that an inspired writer—it really is

a matter of perfect indifference whether Moses, or Samuel, or any
one else—wrote an account involving fifteen statements about the
past of the earth, in such a vague and unsatisfactory manner, that
till Mr. Kinns came along and was good enough to explain m,atters,
no one understood what the fifteen statements meant. Why this

is almost as monstrous as the belief of the pyramidal folk that an
Omniscient Being, with every conceivable way of communicating
his will open to him, chose to have the Great Pyramid bnilt at the
cost of thousands of innocent lives—cemented with blood, one
might say—in order that thousands of years after, when it had lost

all the fineness of structural detail which had once characterised
it, the pyramid should suggest to a few enthusiasts His plans and
purposes, with regard to the whole human race.

EicnAED A. Proctor.

DICKENS'S STORY LEFT HALF TOLD.

[1548]— "J. B.'s" letter (1527, p. 471) about "Dickens's Story
Left Half Told" takes so very prosaic a view of the story, that it

seems hopeless to attempt to show that Dickens never could have
had such a dull plot in his mind. Still less would he have described
such a plot as " a powerful one," or again as " difficult to work out."
I will note a few of "J. B.'s" mistakes in matters of detail, but 1

have no expectation of convincing him.
I do not make a great point of " the sight which solemnified

Jasper," &c. ; for I do not know what it was which, startled him so.

But I certainly reject "J. B.'s" prosaic interpretation. Possibly
some look or expression of countenance showing Drood's real
nature, earnest not frivolous, as Jasper and others fancied, may
h.ave been meant ; Dicken,s would have made a point of such a
detail as that. Neither do I pretend to say, or care to guess, how
Jasper's attack was carried out; all that belongs to the common-
place sensational part of the story, not to the real interest of the
plot.

It would have been part of the difficulty of the plot to explain
how Drood had been so altered by the effects of the injuries he had
received as to be capable of carrying out his plan of keeping close
watch, in disguise, on one who knew Drood so well. If " Hunted
Down " had been left ui finished, similar objections might have
been raised against the true interpretation of that plot, too,—an
interpretation which every one who really understood Dickens's
wiiys guessed (in its general aspect, though not, of course, in

details) from the outset. So with Carton's plan for saving Darnay,
—we feel it, know even how it is to bo done, that is, on what
general idea the plan turns, yet one could not convince a common-
place reader that that was the plan, until or unless he had read on
to the end. The way in which, early in the story. Carton asks
Darnay if he does not think him unpleasant, satisfies every one
who understands Dickens that Carton is to make some great sacri-

fice for Darnay.
*' J. B." thinks that the attention drawn to Datchcry would have

detected Drood had he been disguised in that character. Attention
would be drawn to Datchery's jieculiarities, and, therefore, not to.
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but from Datchery's resemblauce to tbo missing mnu. Dickens
knew well bow easily a man may bo ilisjjoisod so tbat ovon his own
friends sball not know bim,—if ho is discrnisect in such a way tbat

attention is directed to peculiarities. Nolo how carefully even
the keen Cavaletto had to waich before ho detected the marked
features of Uigaud under a comparatively comtnonplaco disguise.

"Fancy Drood sauntering about Clois'ierbam with a largo grey wig
on I

" says '* J. B." Well ! fancy Uigaud-Blandois sauntering before

his unondam fellow-prisoner disguised as an elderly man !

I contend, not that no one ever speaks of Drood as dead, but that

tbe whole toneof t^rewgious and lu>sa implies that they know bim
to be alive. But I cannot make '' J. B." catch tho meaning of this

tone, any more than a musician can show a person not possessed of

musical knowledge tbat sounds coming from a band contain such
and snch tones produced by such and such instruments.

" J. B."agrees with " U. L." tbat the illustrations on tho cover
prove nothing, for "Dickens wculd not have published them" if

they represent Edwin's escape and reappearance on the scene.

Would he not? Have "J. B." or " H. L." never, by chance, seen
the covers on the monthly numbers of "Martin Chuzzlowil" and
others of his stories, or noticed how much of the development of

the story was thus illustrated from the beginning ? Dickens knew
that readers not keen enough to see the working of his plot as be
went on would find no meaning in such sketches, suggestive though
they were to the keener sort. Bnt, fay,9 "J B.," Dickens feared

the story was being unfolded too rapidly. That fear was only

exprpssed to Miss Hogarth when Datcbery had already appeared
on the scene, months after Dickens bad instructed Fildes what to

show on tho cover (of course witliout giving Fildes the least inkling

as to the meaning of these little I'ictures). By the way, it was I

who called attention to tbe significance of Dickens's anxiety.

Perhaps " J. B." or "' H. L." can explain why Dickens should
have spoken of the " Datchery assumption," if Datchery were not
an assumed part, as the detective notion implies ; or why, if

Datchery had been .a detective only, Dickens should have felt the
least anxiety as to his plot being interpreted. If Datchery were '

only a detective, or indeed were any one bnt Drood, the progress of

the plot might have been in any direction whatever; and certainly

no light would have been thrown on the mystery. But Dickens
knew that the detection of the identity of Datchery and Drood
wonld indicate the direction of the plot to the very end.

Grewgious is at no time genial, " J. B." thinks. If Grewgions
was not a special favourite of Dickens's and meant to be as much
liked as Tom Pinch, or even better, I know nothing of Dickens's
ways. Tet I cannot recall a single instance in which, when reading
bis later novels, I have failed to see from the beginning what
Dickens meant each character to be. There were readers of " Our
Mntual Friend" so dull as to imagine Silas Wegg a genial character;

and such readers doubtless imagine Grewgious not genial : you
wonld never persuade them he was one of the kindliest of men.
"J. B." and "H. L." both assume that Durdles and Deputy know

all about the plot according to my interpretation. On tho con-
trary, I doubt if Dickens meant that they should be found to have
known anything directly related to it. But Durdles was a secretive

person any way, and what be knew he could very well have kept to

himself "' for a consideration."

"J. B.'s" last remark that Datchery reddened because he
stooped may be commended to all who know Dickens's way as an
exquisite jest. Dickens would as soon have thought of mentioning
that when Datchery stooped, the centre of gravity of his body was
displaced, as to have referred—without a special object— to tlie

circumstance that "a man of Datchery's age and build" (how
mncb is told us on either point, by the way ?) would " redden when
he stooped." The stooping and reddening were brought in for a
purpose, after Dickens's customary manner. But neither " H. L."
nor " J. B." would notice this.

The real mystery, I fancy, in regard to " U. L." and " J. B."
(and a few others) is, how they can have overlooked ITie real inter-

pretation of the story, which once shown seems obWous. But
Dickens knew all about this. As he said when the fall of the old
house at the close of " Little Dorrit" proved so startling to many
that they supposed it was tuggestcd by an event which chanced to
occnr about that time. The story was full of indications from tho
very beginning that the old house was to fall, yet these indications
had been overlooked by most as if they had had no existence. This
carelessness Dickens came to regard aa customary, and he trusted
in it with confidence.

Bat "J. B." wants the explanation of the mystery of Edwin
Drood to be "commonplace enough" for his comprehension, and
it was Fcarcely a part of Dickens's plan to mak.e the story quite so
commonplace as that. It is just such readers who repeat the
commonplace notion that Edwin Drood is an uninteresting story.

Longfellow better understood bis fellow-poet's work when he pro-
notmced it the best thing Dickens had yet done. Thomas Foster.

THE 7.0D1.VCAL LlGiri".

[lolil]— The Zodiacal Light was seen hero for the lir.sl time this

winter on December 13, which is early. It is distinct, brighter than
the Milky Way. llAi.LYARns.

lV)rni('. Loire Infi'riettre, Franco.

OUIl DU.VL BRAIN.
[l,")5t>] Your notes in these articles as to Ihe idea that part of

our lives have been lived before have interested mo nuieli, as [

have often experienced it, and thought somewhat over tho pheno-
mena. In some cases I have been able to trace it to droams (1

dream very vividly, and every night), but only as to places, and then
not satisfactorily. The phenoiriena with me are asfollows;— Insteail

of jmying attention to what is going on, 1113' mind is oei'upied with
something else, and I only hear anrl see, but withotit really jiaying

any attention. On suddenly being compelled lo do so, 1 am, as it.

were, in a trance or nightmare, feeling that all has passed before
is known to me, aUluimjh 1 am unahle to tell wluit is coming. I

seem to know, and when come it is as I expected. I have not tried

to produce tho effect, but think I could do so.

Often when reading, a similar phenomenon takes iilaee. I read,

my mind wanders; 1 know nothing of what I have read, but on
reading it again I remember 1 have reail it before.

It seems to me now, after reading your reniai ks, that one por-
tion (tlie lesser, or weaker, or less intelligent) of my Ijniiii takes in

w-hat has passed, whilst tho other, which is the higher and more im-
portant, is otherwise employed. On the sudden mental exertion to

comprehend the matter fully, the lesser communicates to the
higher suddenly, like a flash of lightning.

John Ale.x. Ollakd.

POLITICS IN AMERICA—AM) KLSEWUERE.
[1551] —Anent your remarks as to tho different lights in which

Americans regard their Pi'esident before and after election, might
I venture to draw your attention to the following extr.aot from Mr.
Herbert Spencer's last work, " Tho Man versus tho State" ?

—

Mr. Spencer draws attention to the change of feeling which
" comes over constituencies when, from boroughs and counties,
their members pass to tho Legislative Chamber." He then pro-
ceeds :

—"While before them as candidates, they are, by one or
other party, jeered at, liinipooned, ' heckled,' and in all ways treated
with utter disrespect. But as soon as they assemble at West-
minster, thoso against whom taunts and invectives, charges of
incompetence and folly, had been showered from ])res3 and ])lat-

forni, excite unliTuited faith. Judging from the pr.iyers made to

them, there is nothing which their wisdom and their power cannot
compass."
Human nature is alike all tho world over. No doubt the ovil is

far more apparent in the American Presidential election than in our
own Parliamentary election ; but I believe that if Englishmen had
to elect a President, all the abuse which is now divided among
hundreds of Parliamentary candidates would bo centi'ed upon the
few Presidential candidates, and that we should bo not one whit
better than our "American cousins." A. F. Osborne.

Uxbridge, Dec. 19, 1881..

[Admitting fully the truth of what Mr. Herbert Spencer says, no
impartial man would contend that anything like the gross per-

sonal invective and intrusion into the privacy of a candidate's life

that characterises an American I'residential election has ever been
found, or would ever for ,an instant be tolerated, in England.—Eo.]

THE EYE THE ONLY COLOUR-BOX.
[155:i]—An interesting letter on this seeming paradox, from tbe

pen of Mr. Cave Thomas, appeared in the penultimate number of

Knowledge. In it Mr. Thomas expresses his surprise that meta-
physicians have hitherto made so little of this startling scientific

fact. It may not bo without interest to the readers of Knowledge
to be informed that for many years past I havo been elaborating a
system of life and mind, or its strict correlation—the world and
man—on tho same principles. This synthesis I term the brain-

theory of mind and matter, otherwise hylo-idecilism, hylo-phenome-
nalism, autopsism, egoism, or autology. Its stand-point is the old

JTC-Socratic Protagorean one which the sophist of Abdera formu-
lated in the terms, "Man is tho standard of all things and nothings
to man." I go a step further, and say " The univerna is myself,"

no mind being able to transcend itself, and all the universe of

which it can have access to is that "imaginary" ideal or phono-
menal one created by its own self-consciousness. This theory, if

traced through all its ramifications, will bo found to bo of pro-

foundly vital itnportauco in the domain both of speculative and
practical science and philosophy.
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Before closing this letter, may I be allowed to ask for informa-
tion, by the editor or other expert in the higher optics, as to tlio

present most satisfactory explanation of erect vision, spite of the
inversion of object -images on the retina P In a very able article

of Blaclncood's Mainninc, so long since as June, 1812, of the Berk-
leyan theory of vision and idealism, the reviewer is puzzled by the
same anomaly. lie therein invites Sir IJavid Brewster to solve
this crux, a solution for which we are still waiting. I c.armot think
Kepler's nitioncle, in his " Supplement to Vitellio," at all satis-

factory. Robert Lewi.xs, M.D.
Army and Xavy Club, Dee. 20, ISSt.

[I rather fail to see in what Dr. Lewins's theory differs from
that of Herren Fichte, Hegel, & Co. In connection with the para-
graph with which the letter above concludes, see p. IfiS of the
current volume of Knowledge.—Ed.]

THE EFFECT OF TEA—TUE DUALITY OF THE BEAIN.

[1553]— I had abstained from taking tea or coffee for nearly a
year, but, by w;iy of experiment, 1 took a cup of tea a few days
ago at about half-past eight in the evening, the result being that I

was in.able to get to sleep until about live the next morning.
On the following day I tried the experiment again, taking the

tea about tix instead of half-past eight. The result was exactly
same.

If tea is not injuritjus, sleepless nights are.

On the other hand, ] am acquainted with a lady and gentleman
who assert that tiiey use tea as a remedy for sleeplessness.

If unable to sleep, they rise and make tea, and it never fails to
jiroduce the desired result.

If constitutions differ thus.

How can we all agree ?

'Tis useless, then, to make a fuss

On coffee, wine, or tea.

An interesting point with regard to the duality of the brain
is the fact that, when one leaves a place, one is often conscious of
having forgotien something.
How common is the expression, " I'm sure I had something else

to do."

And frequently the journey is over before the other half of the
brain enables us to remember ii'hut that " something" is.

C. CAKV.-i-WlLSON.

IS TEA IXJUraOUS?—VEGETABLES ;. MEAT.

[1E54J—Having made many experiments on mj'self, I am
able to say from experience that it is. After giving up
tea for a time, I find that when I return to it that its

taste is at first unpleasant, and were it not for the sugar
and cream wonld be undrinkable. Soon after taking, it acts

as an excitant, making me feel very clear mentally, and lit for

studious work, and I can work well whilst the excitability lasts.

Then follows a feeling of depression, which lasts for a variable
time ; during this periotl I am unfit for all work and in a low mood,
which nothing but time and exercise will remove. If the tea be
taken in the afternoon—say, after 5 p.m.—there is no sleep for me
until 2 am. next mom. These effect^-, I must say, seem to wear
away as the habit becomes usual. My first experiment, some six

years ago, showed that tea is a strong paralysant of the nerve-
centres governing the lower extremities. I hati given up tea for a
month ; then at the house of an Anglo-Indian, I had some strong
Indian tea at G p m., and a cup of black coffee at 10 p.m. I went
home at midnight, and found I wa.s intoxicated and had not proper
control over my loner limbs. I retired to bed, but did not sleep
until 1 a.m. ; I simply laid on my back, thought of nothing, but
hummed one refrain over and over again. How I was next day I

do not recollect. This and like trials showed me that tea is bad,
and I only use it now when out visiting. Let other readers of

KxoHLEDGE try the same experiment, and I promise them like

results.

L. 0'.Shea Dillon, with many others, labour under a wrong idea
when they think that vegetarians (so-called) are vegetable-arians.
My food, as a non-flesh eater, contains very little greenstuff; peas,
be.'jns, lentils, rice, barley and oaten grits are my staple foods, to

which I add a little carrot, turnip, and onion. These latter I use
for bulk, flavour, and to supply a little vegetable acid. But these
grains, with farinaceous puddings and fruit of every kind, fresh
and dried, are my chief foods. Cabbage, greens, &c., I do not
much use, nor even the potato above once or twice a week, as I can

get my nourishment cheaper and less bulky from the cereals an«3
pulses. T. K.'Alunson, L.U.C.P.

[There can be no doubt that the flesh-eati'ig races have been the
conquerors of the world. It suffices to contrast the pusillanimous
vegetarian Hindu with the brave and soldierlike meat-eating Sibb,
to seetowliat phytophagism reduces a jieople. We could never have
held India for a year, but for the condition to which its predomi-
nant races have been reduced by their vegetable die,..— En.]

LETTERS RECEIVED AXD SHORT ANSWERS.
CiEoRGE Lacy. I suspect that the reply to your letter has been

delayed through great pressure of business. You are, however,
entirely in error as to any connection subsisting between the adver-
tiser and the Editor or ])roprietor3 of K.NOWI.KDGE. I know nothing
of the gentleman to whom you wrote, and have never had the
slightest communication, oral or in writing, with him in my life.

—

G. G. HAED1NG11A.M. Can you give me the approximate date at
which you sent the book ? because it has certainly never reached
me. Mighty as Newton was as a mathematician and man of
science, he was assuredly no authority on any theological question.
You know, of course, that ho suffered under mental aberration iii

the years lb92 and IGDa ; and it was during this period of temporary
insanity that, at Dr. Bentley's request, he wrote his four letters

on the existence of the Deity. So, too, his " Observations oa
the rrojjheciea of Daniel and the Apocalypse of St. John"
hardly read like the composition of a man in full possession o5
his intellectual faculties. Your hint about the suggested alteration
in our way of measuring time shall receive consideration.

—

FACiEfi.^T. Thanks; the two typographical errata to which you
invite attention arc corrected ehewherc. Augite occurs as a trap
or intrusive material in metamorphic or any other rock. In the case
referred to it must have belonged to the volcanic tufa. You are
right in your interpretation of the letters. You can easily construct
the diagram for yourself. Describe a circle of one inch in diameter.
Call this the earth. Then, with the same centre, describe another
circle round this of two inches in diameter to stand for the moon's
orbit. Draw any diameter of the earth, and at the extreniity of it

draw a tangent to the one-inch circle (of course, at right angles to
the diameter). This will obviously cut the outer circle at two points.

Then will this tangent represent the horizon of the spectator, and
the two places where it cuts the two-inch circle, the distance of
the moon from the observer at the time of her rising and setting.

While the place where the diameter produced cuts the semicircle
shows how far she is from us when overhead. A glance at such a figure
without any measurement will suffice. Sir Edmund Beckett's ex-

planation rather supplements than contradicts mine. I heartily re-

ciprocate your kind wishes.— I!. L. Tidmax. Fit only for the unfortu-
nate creatures whose fatuous folly prompts them to believe in so
gross an imposture as slate-writing, or (Heaven save the mark ! )
" psychography." As for that most respectable and ingenuous
person, Madame Blavatzky, see the Madras Christian CoUcije Matja-
zive for November.—A. Le Suer. Thanks for your very useful
hint.

—

Ktima. The meridian of 180° may correspond to either one
of two days, for a perfectly obvious reason. See reply to " Istoria,"

in p. 51.3 of the volume just concluded.—JLD. Note that I spoke
of sensations, not of either emotion or volition. But the two last

states of consciousness may obviously co-exist, because I may will

to knock a man down with whom I am (absolutely simultaneously)
angry for a gross insult. Under ordinary circumstances, though,
what I may not very scientifically descri'oe as different sorts of

consciousness, must be separated from each other by some interval,

be it ever so minute. I heartily reciprocate your good wishes.
— G.A. M. Too great a heap of matter just now to leave room
for reports of lectures.— C. N. You will see from letter 1552,
page 17, that Dr. Lewins has already had his own say upon
what he claims as his theory, but which is really only a re-state-

ment in other words of ideas developed by Berkelej' in this

country, and later on by some of the German metaphysicians.

—

Undek Grad. (L.U.). Your intimation that you "shall have no
hesitation in risking, say, a matter of £5 as to the lionu.-Jides oS

your contention" is a stupendous puzzle to me. Do you think
that the Messrs. Wymans or I am prepared to risk a prosecution
under 16 and 17 Vict., c. 110, s. 3, by turning 74, Great Queen-
street into a tetting-house ? Heat is nothing but another /oi-Jii of

motion. If yon check the rotation of a fly-wheel by a brake or
clutch you set up molecular vibration or motion in that brake
which constitutes, and becomes apparent as, heat, and, pro tantOy

diminishes the motion of the fly-wheel. I am not concerned to
defend all that has been written about the retardation of the rate
of the earth's axial rotation, for the simple reason that, in the
existing condition of our knowledge, no jiroo/ whatever exists of

such retardation. Its assumption serves to explain certain other
phenomena; but that is a very different thing indeed.
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(!?iii- InbrntoiG' ^Column.

So great U the numler of inventions ncir pntcnfed that inanygO'd

things are eonrparatiicly lost in (he ci-ci(<?. A succinct account,

there/ore, by an Exjrert, of all inventions of really popular interest

and utility must be advantageous both to the public and the

lnx-entor,enabling persons to hear of i nventions already desiderated

by ihem, and thus acting reciprocally as a stimulant on supply

and demand.

PERRY'S AUTOMATIC SPUING LETTER-CASE.

A REAtLY good lotter-case is a most important convenience to

overy business man. Messrs. Perry A Co., of IS, Holborn Viaduct,

E.C., have recently brought oat what is known as their automatic

Sprinjr Letter-case, wherein tlie papers are secured by the agency
of steel springs fixed in the back of the case, the springs being of

unusual strength and durability, and capable of withstanding the

wear and tear of years of constant hard usage. This invention, too,

seems well suited for holding the various printed forms used in an
utfice, such as price-lists, circulars, consignment notes, Ac; two
inches thick of these can be inserted instantly, and taken out as

required with the utmost facility.

THE "EXPANSILE" MUSIC-FOLIO LOCK AND CLIP.

Maxt among us have occasion to carry music-folios and docu-

ments generally, and in such cases a good substitute for, say, the

india-rubber bands is much wanted. This requisite appears to bo

furnished by what arc known as the " expansile" lock and " pnc-
sidium " clips, designed by Mr. F. E. Taylor, of 115, Newhall-street,

Birmingham, to entirely supersede the old-fashioued a])|)liances at

present in use, and the music cover fitted with this lock and clips

will be appreciated by all who examine it. The interior of the case

is fitted with two of these clips, which hold the music very con-

veniently, and cannot be broken unless ijiade of bad metal. The
"expansile" lock, as indicated by its name, expands according to

the thickness of the documents which it has to secure. It is used
to lock up the case. The "expansile " is manufactured in brass or

nickel, and forms an ornamental addition to any article whereon it

is placed. If used on a carrier with flap, or in conjunction with
the new patent lock (" the expansile ") on a carrier without flap,

no elastic whatever is required, either inside or out, a circumstance
unparalleled in the manufacture of these articles. The "pra;-

fidium " clips can also be made to expand.

NEW ENSILAGE CUTTER.
The great advance now made in the Silo system is getting to be

noticeable all over the country, and agriculturists in general appear
fully aware of the advantages to be derived from the production

of ensilage, which formed so conspicuous a feature of the late

Cattle Show. In connection with this subject mention may be
made here of Messrs. Richmond & Chandler's New Ensilage Cutter,

which may be described as being a powerful cutting machine, fitted

with an open rising cover to prevent choking. It has three strong

knives on the fly-wheel, and the rise and fall of top roller is regu-

lated by two spiral springs in place of weight and lever. It has
especial safeguards to prevent accident to the attendant by an
instantaneous stop-motion that can be worked by either hand or

foot ; also a reverse motion that would be immediately put into

action in the event of the man's safety being endangered. The
hopper is fitted with an endless web that delivers the material in

regular quantity to the feed rollers. The fly-wheel is protected by
a wooden cover that prevents the cut stuff flying about and clogging
the gearing. The apparatus for delivering the cut ensilage into

the silo consists of a revolving web working at the bottom of a

trough underneath the machine, and upon which the cut material

falls ; this rapidly delivers it to an elevator worked by chain gear-

ing, which in its turn conveys it into the Silo. The whole machine
is very portable, being fitted with wheels and shafts for facility of

transit.

THE IMPERIAL BROUGHAM HANSOM.
Cabbiage construction has of late years greatly exercised the

ingenuity of inventors. One of the examples of this fact is found
in Messrs J. Marston & Co.'s Patent Imperial Brougham Hansom,
which may be shortly de.scribed as a very convenient business
carriage, capable of being used open or closed, and as an evidence
of its merits may be cited the fact that it has won a first prize in

all competitions. The doors are so constructed as to open inwards
or outwards; they can also be used half open when for a single

journey or emergency ; with a movable scat it will carry the third

or fourth passenger ; the windows on the sides and back fall down

;

the doors open inwards, quite out of the way, leaving the whole of

the front, side, and back entirely open or closeil at will, and with-

out the least trouble or change. In appearance and stylo it is a
perfect single brougham, without a boot, but with an entire unob-
structed view all round. It is lighter than the ordinary hansom,
possesses all the comforts of a brougham and an open or closed

ciu'riage combined. It can be adapted to :ill seasons ; \\ itliout

leaving the seat, it may be opened or closed as much as the weather
requires, and can bo driven from the inside. The lamps light the

inside as well as the out. Illustrated descriptions of this carringi'

may be obtained from Messrs. J. Marslon & Co., 21, Bradford-

street, Birmingham.

C.M'T.MX (.;0M)F1!.\P'S I'.XTENT N()Slvli.\(i.

Till-: ]iresent is decidedly a humane age, espet-ially as r(^gards the

lower animals. Most persons must at times have reniarkvMl on the

great waste of grain and fodder duo to the defective make of nose-

bags, whence too many horses suffer semi-starvation at times. The
object of Captain Goldfrap'a patent is to remedy this defect, and
this object is fully attained by a simple arrangement which allows

the animal to lower and raise his head easily in the bag without
obstruction. There is no necessity for him to chuck up the bag,

and finding this ho discontinues doing so. The use of the new
nose-bag will prevent, many accidents which now happen through
the removal of the bridle. It cannot slide ofp the neck, and the

horse can eat the ^vhole of liis food without any alteration of the

strap. The fittings will, it is claimed, last out many bags, and the

bags themselves, which never touch the ground, will last con-

siderably longer for that reason. All lovers of horses should do
their best to bring these excellent bags into universal use. The
dep6t for these bags is 17a, Great George-street, 'Westmingter.

OUT-DOOR COOKING.
In these days of much sudden locomotion, of rapid transfer from

the comfort of " the shady side of Pall Mall " to tlio ruggedness of

tlie Soudan, or the arid waste, maybe, of an Asiatic steppe, appli-

ances for effective open-air cookery are simply invaluable to many.
In view of tliis fact, Messrs. Adams & Son, of .57, Haymarket,
are now manufacturing a patented invention of Captain J. C.

Baxter, of the Royal Engineers, designed for outdoor or jungle

cooking. The apparatus consists of two or more annular kettles

—

i.e., kettles having a tube through their centre. When these kettles

are placed one upon the other, the combination of the tubes forms a

flue or chimney in which any description of fuel, such as gras?, cow
or camel's dung, or even damp wood, is by the induced draught
caused to burn freel}-, and with such results as to heating power,

that 27J gallons of water aro brought to the boil in ten minutes ;

while in twenty-five minutes rations for 70 soldiers can be made
ready with the expenditure of only 8 lb. of common firewood. These
kettles are made in sets of sizes and numbers to sitit all classes of

travellers, and pack one within the other when out of use in so

portable a fashion that one capable of cooking for a detachment of

70 soldiers can be carried by a single man.

THE "FRANCHISE" GRATE.

The ingenuity of inventors seems really inexhaustible in con-

nection with grates. The latest example of this appears to be a
new patented invention known as Jaffray's "Franchise" Grate,

which is said to effect an extraordinary economy in fuel. The
interior is composed of fire-bricks, carefully fitted together, with a

back-plate of cast iron. All these aro loosely placed, and can be

removed by hand, so that the flue can be readily cleaned with an
ordinary hand-brush. The quantity of fire-brick in the construction

is so large as to present a heating surface of about 1,000 superficial

inches in a grate of ordinary size. As the fire-brick, when made
red hot , is itself a medium for the diffusion of heat, only half the

quantity of coal to that used in an ordinary grate is roijuired, and

the fire-basket, therefore, is made verj- small. This constitutes one

only of the advantages of the grate on the score of economy; the

essence of the invention lies in its also burning the gases that

under ordinary circumstances aro driven up the chimney, carrying

with them a very large proportion of the generated heat. In the

Jaffray grate a direct up-draught is avoided. The register imme-
diately above the fireplace is closed after the fire is lit, and the

effect is to create a down, or rather a backward, draught, which

carries the smoko .and gas through longitudinal perforations in the

sloping fire-brick back of the grate, and passes themagaiu through

the fire to a hot chamber, where, with heated atmospheric air,

they are burnt, the residue of the smoke escaping into the chimney
through a very narrow neck, so placed that the risk of smoky
chimneys is reduced to a minimum. This invention is undoubtedly

a valuable jiractical contribution to our domestic economy. It

may be seen at work at the Jalfray Patent Grate Company's offices,

6, Charing Cross, Loudon.
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By Mephisto.

One of a number of games played simultaneously at Ilkley :

White.
Amateur.
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OUR TWO BUAIXS.
By Richard A. Proctor.

(Confinued from p. 523, Vol. VI.)

rpiIE case of Sergeant F. (a few of the circumstances of

i which have been already mentioned) seems to corre-

spond with Dr. Wigan's theory, though that theory is far

from explaining all the circumstances. The man was
wounded by a bullet which fractured his left parietal bone,

and his right arm and leg were almost immediately para-

lysed. When he recovei'ed consciousness three weeks later

the riyht side of the body was completely paralysed, ar.d

remained so for a year. These circumstances indicate that

the cause of the mischief still existing lay in the shock

which the left side of the brain received when the man was
wounded. The right side may have learned, as it were, to

exercise the functions formerly belonging to the left side,

and thus the paralysis affecting the right side until this had
happened may have passed away. These points I have
already discussed, however. Others may now be noted

with advantage. I would specially note some which
render it doubtful whether in the abnormal condition the

man's brain acted at all, whether, in fact, his condition, so

far as consciousness was concerned, was not similar to that

of a frog deprived of its brain in a certain well-known
experiment. (This appears to be the opinion to which
Professor Huxley inclines, though, with proper scientific

caution, he seems disposed to suspend his judgment.) The
facts are very singular, whatever the explanation may be.

In the normal condition, the man is what he was before

he was wounded—an intelligent, kindly fellow, performing
satisfactorily the duties of a hospital attendant. The
abnormal state is ushered in by pains in the forehead, as if

caused by the constriction of a band of iron. In this state

the eyes are open and the pupils dilated. (The reader will

remember Charles Reade's description of David Dodd's
eyes, " like those of a seal.") The eyeballs work incessantly,

and the jaws maintain a chewing motion. If the man is

en pays de connaissance, he walks about as usual ; but in a

new place, or if obstacles are set in his way, he stumbles,

feels about with his hands, and so finds his way. He ofTers

no resistance to any forces which may act upon him, and

shows no signs of pain if pins are thrust into his body by

kindly experimenter.'). No noise ad'ects him. Ho eats anil

drinks ajiparently without tasting or smelling his food,

accepting assafuuida or vinegar as readily as the finest

clant. He is sensible to light only under certain conditions.

But the sense of touch is strangely exalted (in all respects

ap|)aiently, except as to sensations of pain or pleasure),

taking, in fact, the place of all theolhersense.s. I say ihesense

of touch, but it is not clear whether there is any real sensa-

tion at all. The man appears in the abnormal condition to

be a more machine. Tiiis is strikingly exemplilicd in the

following case, which I translate directly from Dr. Mesnet's

account :
—" He was walking in the garden under a group of

trees, and his stick, which he had dropped a few minutes

before, was placed in bis liands. Ho frels it, moves his

hand several times along thts bent handle of the stick,

becomes watchful, si ems to listen, suddenly he calls out,

" Henry !
" then, " There they arc ! there are at least a

score of them ! join us two, we shall manage it." And
then putting his hand behind his back as if to take a

cartridge, he goes through the movement of loading his

weapon, lays himself flat on the grass, his head concealed

by a tree, in the posture of a sharpshooter, and with

shouldered weipon follows all the movements of the enemy
whom he fancies he sees at a short distance." Tliis, how-

ever, is an assumption : the man cannot in this state fancy

he sees, unless he has at least a recollection of the sensation

of sight, and this would imply cerebral activity. Huxley,

more cautiou.*, says justly that the question arises "whether

the series of actions consdtuting this singular pantomime
was accompanied by the ordinary states of consciousness or

nof? Did the man dream that he was skirmishing? or

was he in the condition of one of Vaucanson's automata

—

a mechanism worked by molecular changes in his nervous

system? The analogy of the frog shows that the latter

assumption is perfectly justifiable."

The pantomimic actions ju.st related corresponded to

what probably happened a few moments before the man
was wounded ; Vuit this human automaton (.^o to call him,

without theorising as to his actual condition) goes through

other performances. He has a good voice, and was at one

time a singer in a cnf: " In one of his abnormal states

he was observed to begin humming a tune. He then went

to his room, dressed himself carefully, an<l took up some

parts of a periodical novel which lay on liis bed, as if he

were trying to find something. Dr. Mesnet, suspecting

that he was seeking his music, made up one of these into a

roll, and put it into hi.s hand. He appeareel oatisfied, took

up his cane, and went downstairs to the door. Here Dr.

Mesnet turned him round, and he walked quite con-

tentedly in the opposite direction, towards the room of the

concurge. The light of the sun shining through a window
now happened to fall upon him, and seemed to suggest the

footlights of the stage on which he was accustomed to

make his appearance. He stopped, opened his roll of

imaginary music, put himself into the attitude of a singer,

and sung, with perfect execution, three songs, one after the

other. After which he wiped his face with his handker-

chief, and drank, without a grimace, a tumbler of strong

vinegar and water which was put into bis hand."

But the most remarkable part of the whole story is that

which follows. " Sitting at a table in one of his abnormal

states. Sergeant F. took up a pen, felt fur paper and ink,

and began to write a letter to his general, in which he

recommended himself for a medal on account of his good

conduct and courage." (Rather a strange thing, by the

way, for a mere automate)n to do.) " It occurred to Dr.

Mesnet to ascertain experimentally how far vision was con-

cerned in this act of writing. He therefore interposed a



22 • KNOWLEDGE [Jan. 9, 18 35.

screen between the man's eyes and his hands ; under

these circumstiincea, F. went on writing for a short time,

liut the words became illegible, and he finally stopped,

without manifesting any discontent. On the withdrawal

i.f the screen, he began to write again where he had left

off. The substitution of water for ink in the inkstand had

a .similar result. He stopped, looked at his pen, wiped it

on his coat, di|iped it in the water, and began again with

a similar result. On another occasion, he began to write

upon the topmost of ten superimposed sheets of paper.

After he had written a line or two, this sheet was suddenly

drawn away. There was a slight expression of surprise,

but he continued his letter on the second sheet exactly as

if it had been the first. This operation was repeated five

times, so that the fifth sheet contained nothing but the

writer's signature at the bottom of the page. Nevertheless,

when the signature was finished, his eyes turned to the top

of the blank sheet, and he went through the form of

reading what he had written—a movement of the lips

aocompanjiog each word ; moreover, with his pen, he put

in such corrections as were needed, in that part of the

blank page which corresponded with the position of the

words which required correction in the sheets which
had been taken away. If the five sheets had been

transparent, therefore, they would, when supeiposed, have

formed a properly-written and corrected letter. Imme-
diately after he had written his letter, F. got up, walked

down to the garden, made himself a cigarette, lighted and
smoked it. He was about to prepare another, but sought in

vain for his tobacco-pouch, which had been purposely tikeu

away. The pouch was now thrust before his eyes and put

under his nose, but he neither saw nor smelt it; when, how-
ever, it was placed in his liand, he at once seized it, made
a fresh cigarette, and ignited a match to light the latter.

The match was blown out, and another lighted match
placed close before his eyes, but he made no attempt to

take it ; and if his cigarette was lighted for him, he made
no attempt to smoke. All this time his eyes were vacant,

and neither winked nor exhibited any contraction of the

pupil."

These and other similar experiments are explained by
Dr. Mesnet (and Professor Huxley appears to agree with

him) by the theory that F. " sees some things and not

others ; that the sense of sight is accessible to all things

which are brought into relation with him by the sense of

touch ; and, on the contrary, inseusihle to all things which

lie outside this relation." It seems to me that the evidence

scarcely supports this conclusion. In every case where F.

aiipears to see, it is quite possible that in reality he is

guided entirely by the sense of touch. All the circum-

stances accord much better with this explanation than with

the theory that the sense of sight was in any way affected.

Thus the sunlight shining through the window must have
affected the sense of touch, and in a manner similar to what
F. had experienced when before the foot-lights of the stage,

where he was accustomed to appear as a singer. In this

respect there was a much closer resemblance between the

effect from sunlight and that of the light from footlights,

than in the circumstances under which both sources nf light

affect the sense of sight. For in one case the light came
from above, in the other from below ; the heat would in

neither case be sensibly localised. Aga'n, when a screen

was interposed between his eyes and the paper on which he

was writing, he probably became conscious of its pre-ence

in the same way that a blind man is conscious tf the

presence of objects near him, even (in some cases) of otjects

quite remote, by some subtle effects discernihle by the sense

of touch excited to abnormal relative activity in the absence

of impressions derived from the sense of sight. It is true

that one might have expected him to continue writing

legibly, notwithstanding the interposed screen ; but the

consciousness of the existence of what in his normal con-

dition would effectually have prevented his writing legibly,

would be sufficient to explain his failure. If, while in full

possession of all our senses, the expectation of failure quite

commonly causes failure, how much more likely would this

be to happen to a man in F.'s unfortunate abnormal con-

dition ? The sense of touch again would suffice to indicate

the presence of water instead of ink in his pen when he was
writing. I question whether the difference might not be

recognised by any person of sensitive touch after a little

practice ; but certainly a blind man, whose sense of touch

was abnormally developed, would recognise the difference,

as we know fiom experiments which have indicated even

greater delicacy of perception than would be required for

this purpose. The experiment with superposed sheets of

paper is more remarkable than any of the others, but

certainly does not suggest that light makes any impression

upon Sergeant F. It proves, in fact, so far as any ex-

periment could prove such a point, that the sense of

touch alone regulates the man's movements. Unconscious

of any change (because, after the momentary surprise pro-

duced by the withdrawal of the paper, he still found he had

paper to write on), he continued writing. He certainly did

not in this case, as Dr. Mesnet suggests, see all things

which are brought into relation with him by the sense of

touch ; for if he had he would not have continued to write

when he found the words already written no longer dis-

cernible.

On the whole, it appears reasonable to conclude, as

Professor Huxley does, that though F. may be conscious in

his abnormal state, he may also be a mere automaton for

the time being. The only circumstance which seems to

oppose itself very markedly to the latter view is the letter-

writing. Everything else that this man did was what he had

already done pi ior to the accident. If it could be shown
that the letters written in his abnormal state were tran-

scripts, not merely ivrhatim et lileratim, but exact in every

point, of some which he had written before he was wounded,

then a strong case would be made out for the automaton

theory. Certainly, few instances have come under the

experience of scientific men where a human being has so

closely resembled a mere machine as this man appears to do

in his abnormal condition.

The moral nature of F. in his abnormal condition is for

this reason a matter of less interest than it would be, did

he show more of the semblance of conscious humanity.

Still it is worthy of notice, that, whereas in his normal con-

dition he is a perfectly honest man, in his abnormal state

" he is an inveterate thief, stealing and hiding away what-

ever he can lay hands on with much dexterity, and with an

absolutely absurd indifference as to whether the property is

his own or not."

{To he continued.)

RAMBLES WITH A HAMMER.
OVER CHARNWOOD FOREST.

By W. Jerome Harrison, F.G.S.

{Continued from page 518, Vol. VI.)

THE thickness of the stratified (slatv) rocks of Chamwood
may be estimated at about 8,000 ft. The following

order of succession of the beds has been made out

(Fig. 2).

1. T/f. Blackbrook Serie.t: — Fine-grained, pale red
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quartzo-e slat*"?, and whitish slates and grits. Thi-se occur

at the northern end of the Foi'est, httween Charley and

Blackbrook. At Whittle Hill, too, the tlinly slate which

is worked fcr hones (and these " Charley Forest ' oil-

stODes are to be found in joiners' shops all over Britain) is

probably of the same age.

TfiiAS
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Fig. 2.— Section across Charnwood Forest (diagrammatic).

2. Banded Slates, with volcanic breccias and (in the

uorth-west) immense agglomerate.^. In the upper part of

this division are pebble-beds and grits : a bed ol quartz-grit

forms the top. The banded slates are very characteiistic
;

they consist of alternate layers of fine and of coarse sedi-

ment, the finer layers weathering white. By the dille-

rence in colour and texture of the bands it is ea.sy to

ascertain the dip or slant of the strata. Such beds are finely

.shown along the eastern side of Charnwood, at Nanpantan
Hill, near Loughborough, the Hanging Rocks of Woodhou.se

Eaves, and further south round Roet;liir Hall, Holgate Hill,

and Old John Hill. On the western side they are not so

common, though there is a t\ pical exposure at Billabarrow

Hill. The quartz grit-bed which lies at the top of this

division is shown in the Stable Quarry in Bradgate Park,

near the boat-liouse of Groby Pool, and in a little quarry

at Steward's Hay Spring. But the most remarkable beds

are the wonderful volcanic agglomerates which lie between

Bardon Hill and tie Monastery. This north-west corner of

Charnwood seems to have been the site of the volcanic cones

from which the ashes were ejected which form so large a

portion of the Forest Bocks', and h( re, accordingly, the

ejected blocks are largest and most frequent. Great piles

of volcanic bombs lie heaped together, marking, perhaps,

the proximity of the "necks " up which the fluid materials

rose ; such collections of blocks are termed agglomerates.

Bardon Hill is an outlying mass, Sf-parated from the

surrounding strata by lines of fault, of the same beds of

volcanic ash w hich form Green Hill and Peldar Tor. There

is a peculiar bed of ash which occurs at all these points

and renders their identification possible. It cont.iins

numerous crystals (sometimes broken) of felspar, and

rounded grains of quartz which stand out like peas on the

weathered surfaces of the rock. I have found the same

stratum in Birchwood Plantation. The crystals were not

formed ni liitu, but were showered out, with all the other

matter, from old cones and craters.

3. The highest beds of Charnwood occupy—as is

frequently the case—the lowest elevations. They are

fine-grained greenish-blue and purple slatfs, which are

largely quarried at Groby on the south, and at

Switldand on the south-east Underneath newer rocks

they doubtless extend for a considerable distance ; but

they are only brought up again at one spot, viz

,

to form a kno 1 in Brazil Wood, which lies half-way

between Swithland and Mounfaorrel. Here Mr. Allport

and myself were fortunate enough to discover the junction

with the granite. The latter rock has pushed its way
through the slate, sending long tongues into it and altering

it into a micaceous schist, which is crowded with garnets.

A liitle study in the field of the three seta of

strata we have now described will show that they

are usually inclined at rather high angles—thirty to

sixty degrees— tj the horizon. All along the eastern

side of the forest the various beds dip steadily to

the ea'st. But as we approach the southern end
the direction of the slant changes— in Bradgate Park—-to

south-east and south, and ultimately it sweeps right round
to the wesf, in which direction the strata are inclined all

along the western side, from Marktield to the Monastery,

and beyond. From this opposing ilip of the rocks on the

opposite sides of Charnwood, it is clear that there must be

a point, somewhere between, where the dip changes ; such

a point is called an ((uticlinctl, and the anticlinal line

separating the strata which dip eabt from those which dip

west can be tract d running from north-west to south-

east, right from White Horse Wood, by Lubcloud and
Bawdon Castle, down Ling Dale to Holgate Lodge.

This anticlinal line runs along a valley, and not, as

some might expect, along a ridge. The fact is that along

such ar. axis the beds are weakened by the strain, and they

crack and lis>ure ; the agr^ncies of denudation avail them-

selves of the oppoi tunity, and soon the rocks along the
" anticline" are eroded and a valley is formed (Fig. 2).

Sub.icquent earth-movements have, in the case of

Chainwood, converted the anticlinal line into a line of

fault also. The beds have been there cracked, and the

strata on the eastern side have slipped down at least

500 ft. Yet no precipice of .'"lOO ft. altitude divides the

eastern half of the Forest from the western. For again

the levelling agencies of rain and frost and ice have

acted most on the most elevated portion (the western

half), and reduced the whole to tolerable evenness. It

is most interesting to find, as the geological surveyors

have recently done in the " rainless " tracts of the western

part of the United States, faults really marked by terraces

many miles in length ; but here, in England, the geolcgsi

gets no such indications of "growing faults."

In seeking for the conditions under which the stratified

rocks of Cliainwood were dipo^ited, we must study modern
volcanic districts, and in the Plilegr;ean fields, west of Naples,

we have a scene probably not much unlike that presented

by Charnwood many millions of years ago. Here numerous
small cones have ejected enormous quantities of scoria-,

lapilli, and dust-, which form a well-stratified flepo.sit of

considerable thickness, covering many square miles. Such
was probably the state of the Charnwood area in Pre-

C'ambrian times. The erujitions took place chiefly in the

nortli-westeni corner, near Whitwick, where several cratns

must Lave discharged steam and ashes. " The lowness of

the hills and porosity of their materials would be unfavour-

able to rivers ; the ash would settle down in the quiet

waters of lakes or lagoons, little rolled, or be spread out

upon the jilain." As to the absence of fossils, we know
that the organic nature of the only su|iposed Pre Cam-
brian fossil—the famous Eozoon— is now strongly ques-

tioned, so that their absence in the Pre Cambrian slates

of Charnwood need not surprise us ; but, in addition, it

is plain that the continual showers of hot ashes from the

volcanoes then in action here would be inimical to life,

whether on the neighbouring land or in the waters.

(To be continued.)

There lies before us a record of the splendid services rendered,

and the gallant rescues effected, by the boats of the Royal National

Lifeboat Institution durin;^ the year which has just closed. From
it we gather that 7S0 lives have been saved through the instru-

mentality of the Society during the past twelve months, and 31,:ii:i

since its foundation. In order to carry on this great work, which

is second to none in importance, and to maintain in eflBciency their

fleet ol 284 boats, the committee maVe a strong appeal to the

public for help, feeling assured that that appeal will not be mado
in rain. Contributions are received by all the London and Country

Bankers, and by the Secretary, Charles Dibdin, Esq., 14, John-

street, Adelphi, \V.
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THE EARTH'S SHAPE AND MOTIONS.
By Eichard A. Proctor.

{Contimied from p. 502, Vol. 17.)

IN nearly all works on astronomy, the Ptolemaic system
of the universe is describe d and illustrated. Ju<!ged

by the ordinary illustrations, it seems sufficiently simple.
We find the earth in the centre, and a number of concen-
tric circles, representing the paths of the sun, moon, and
planets

; so that the sjs'em appears even simpler than the
Copernican, in which the sun is the centre of the planetary
motions, while the earth is the centre of the moon'.s motion.
But in reality there is no such simplicity in the Ptolemaic

system. It need hardly be said that, if the planets really
circled around the earth, they would appear to describe
circular paths round the heavens, and not the looped or
eoDvoluled paths which they are actually seen to traverse.

What Ptolemy really a'-serted about the planets was
difTerent, however. He by no means argued, in the face of
the most obvious evidence, that the concentric circular
paths seen in his system are the actual paths of the planets.
These circles are the paths traversed by imat;inary points
round which the planet itself travels in a smaller circle. It
is clear that by this conception the looped path of a planet
is, to a ceitaiu extent, explained.

Suppose, far instance, that A B represents part of the
path of a moving point, round which a planet is travelling
in a circle such as 1, 2, 3, 4, the centre of the point's path
being the earth at E. Then it is perfectly
obvious that, if the jjlanet travel more quickly
in its circle 1, 2, 3, 4, than the point travels
along A B, it will appear, when at 1, to travel
backwards. When at 2, it will be travelling
on its own path directly away from E ; but, as
the centre of its motion is continually ad-
vancing, it will itself appear to advance at
the same rate. At some point between 1

and 2 the backward motion must have
changed into forward motion, and this point therefore was
one of the |)lauet's statknmrij po'uds. At 3, the planet is

not only advancing with the moving centre, but with its

own more rapid motion round C. Here, then, it seems to
advance most rapidly. At 4 it is still advancing, thoiigh
its own motion is now in such a direction as not to add
to its apparent motion. Then between 4 and 3 comes a
stationary point, as between 3 and 2, after which the planet
aeema to travel, for a short time, backwards. Next it

reaches another stationary point, then advances, and so on
continually.

And, without entering into the special relations presented
by the different jdanets, we can .see at onoe that, according
to the principles of the Ptolemaic system, the advance.",
stations, and retrogressions of the planets can, in a (jenenil
way, be fairly accounted for. Further, by giving a suitable
inclination to the plane of the smaller ciixle 12 3 4, the
looped Ggures of the planets' apparent paths and the various
shapes of the loops can be explained : still, however, only
in a general way.

It is clear, however, to begin with, that this system,
which requires an imaginary as well as a real centre cf
motion for each planet, is far from commending itself by
the simpRcity of its character. If we consider it a little

farther, and try to conceive the actual path travelled by a
single planet, we recognise yet more distinctly the difficul-
ties it presents. But to these considerations we mu.st add
the fact, that even in Ptolemy's time it did not account for
more than the general features of the i)lanetary motions,
while, since his day, a number of irregularities have been

Fig. 1.

detected, of which each would enforce a new form of com-
plication, either in the addition of third, fourth, or fifth

smaller circles, or in the displacement of the centres of

motion, or in oscillatory motions of the planes in which the
planets are supposed to move. It is at once seen, then, that

the Ptolemaic system, accepted at (ir»t on account of its

apparent simplicity, is one of the most complicated and
unnatural explanations of observed peculiarities that could
by any possibility have been devised.

Passing over the Egyptian system, as simply the Ptole-
maic deprived of its es.sential unity of character, we come
to the Copernican, in which the sun is the centre of the
planetary motions, the earth being only a member of the
planetary scheme.

The Copernican, like the Ptolemaic system, is illustrated

in every respectable treatise on astronomy, although, in

every instance which has yet come under my notice, such
illustrations are very badly executed, insomuch that they
pain the souls of those who know anything of the real

proportions of the planetary scheme. I therefore refer the
reader here to the [jictures of the planetary paths which
appeared on pp. 310 and 311 of Vol. V. of Knowledge.
I have to show how it accounts for the loops in the
planetary paths.

Suppose E c' E' e (Fig. 2) the earth's path round the sun

at S ; P' P P" the

path of a planet

outside the earth
;

and, further, th.at

the earth travels

faster than the

planet. Then we
I'ig- 2. might determine

all the circumstances of the planet's apparent motion by

taking the earth and planet round S, according to their

respective rates of motion. But it will be convenient to

consider, instead, the varying effects according to the

relative situations of the earth and planet. The reader

will see at once that the following proof, while much
simpler, is not a whit less complete than that obtained by
following the motions of both bodies. As I have always

found the corresponding explanation given in books on
astronomy very little satisfactory to beginners, I have
thought it necessary to adopt this simpler one :

—

Consider first the case where the earth i-i as at E, the

planet as at P, S E P being a straight line. Since the

earth is moving faster away from this line than the planet

i.ii, it is clear the planet, as seen from the earth, must
appear to lag behind, as though moving towards P' ; sup[)Ose

the earth as at E', the planet as at P'; then, as the eaith and
planet are moving in opposite dii'ections from the line

E' S P, it is obvious that the planet will seem carried

forward, or as though moving towards P", with the sum of

the effects due to its own and to the earth's motion re-

spectively. Hence, at some intermediate positions (placed,

it is clear, somewhat as e and e') the planet situated as at

P would seem to be at rest.

Now, both bodies moving at the rates supposed, it is

obvious that their relative situations will change through

all the arrangements just considered, as the earth, by her

more rapid motion, comes again and again into conjunction

with the advancing planet (*.«., to a position such as that

first considered in the preceding paragraph). Hence, ob-

viously, we have, starting from conjunction, the following

successive characteristics of the planet's motion :

—

A relatively slow retrogression, gradually diminishing till

the planet seems momentarily at rest, then advance, gra-

dually increasing, till it attains its maximum, when it is

much more rapid than the former retrogradation ; thence
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diminution in the rate of advance until the planet again

seems momentarily at rest ; and, finally, a graduully in-

creasing retrogradation up to that observed at fir.-t. And,

obviously, the duration of the advancing motion is consider-

ably greater than that of the retrogradation, precir^ely as

the arc t E <•' is greater than the arc <
' E' e. Clearly,

it only requires that the path of the planet should not be

in the same pUuie as the earth's for this alternation of

advance and recession to produce an apparently looped path
;

while, according to the position of the planet with respect

to the points in which its path intersi cts the piano of the

eiirth's path, the shape of the loops will vary through all

the forms described earlier in the chapter.

Again, it is clear that, so far as planets external to the

earth are concerned, the relation of the loops in size and

number can be at once accounted for. Planets very far

from the earth would obviously exhibit a relatively small

loop, and many loops in their complete circuit of the

heavens. On the other hand, planets not so far from the

earth would exhibit larger loops and fewer in the circuit,

or even but one loop in more than one circuit.

As for planets within the orbit of the earth, a very

simple device will at once exhibit their relations without

any new discussion. To an interior planet, the earth if,

of course, an exterior planet, and therefore she describes in

appearance just such loops as exterior planets have been

shown to describe. But, if one conceives an indefinitely

long line passing always through the centres of the earth

and an interior planet, it is obvious that, whatever path one

end of the line describes on the heavens as earth and

planet travel on their orbits, a similar path will the other

end describe on the opposite region of the heavens. In

other words, an interior planet describes an apparent path

precisely simUir to that which the earth, as seen from that

planet, would appear to describe, or, as already shown, a

series of loops resembling those described by an exterior

planet.

Copernicus was not able to account for all the pecu-

liarities of planetary motion. In fact, when once he con-

sidered minor peculiarities, he fouiid precisely the same

difficulties which had perplexed the Ptolemaists. He had

got rid of the grand difficulty of the Ptolemaic theory

—

the conception of a set of moviog points around which,

instead of around real centres, the planets were required to

move. But all the minor difficulties yet remained. It

was Kepler's task to remove them.

The task was a hopeful one, however, since there was no

longer an ill-conditioned h3'pothesi3 as the ba.sis of the

whole sys'em of astronomy. It is shown in every book of

astronomy how Kepler mastered all the minor difficulties

by det':CtiDg the simple laws that (1), the planets move in

ellipses round the sun, which lies in a focus of each path,

and (2), the line drawn from the sun to a planet passes

over equal areas in equal times.

I must not, however, altogether neglect the system sug-

gested V>y Tycho Brahe, according to which the earth was

replaced at the cen're of the universe, the sun circling

round v, but, being himself the centre of all the planetary

motions, Tycho was unfortunate in coming after Copernicus.

Had he lived a few centuries earlier, his theory would

most probably have found acceptance, and, had it once

been established, Copernicus would have found it very dif-

ficult to establish his own views. I have no hesitation in

pronouncing the Tychonic system a masterpiece of inge-

nuity. It accounts quite as well as the Copernican for all

the celestial motions known in Tycho's day. It required

no modification other than one reeembling that by which

Kepler improved the Copernican theory, to account for

observed motions as exactly as on the Keplerian theory.

For the oty> cts observed, if tlid sun travelled in an ellipse

roiuid the earth, and the planets, in their proper ellipses,

round the sun, would be exactly the same as those ob-

served if the sun were the centre of all the motions, the

earth travelling in itn i)ropcr ellipse about him. And there

was this furtlier pi'int in favour of the Tychonic system

—

that it got rid of the great difficulty (pointed out by Brahi
himself) that if the earth circled in an enormous orbit

round the sun, the stars ought to be seen to shift in position

unless their distances were inconceivably great.

So that, as a matter of fact, the Copernican theory had
nothing in its favour but the great suiieriority in the sun's

volume -nhich was suspected even in Tycho Brahe's day.

So far as this superioiity rendered it likely that the sun

and not the earth, was the centre of the universe, the

theory of Copernicus seemed the better. So far as the

point considered in the last sentence of the preceding para

graph was concerned, the theory of Tycho Brahd seemed
the better. Kepler, by changing the circles of Copernicus

into ellipses, did not alter the relative position of the two
theories, since his ellipses were quite as available for the

Tychonic system as for the Copernican.

It was only when Kewton established the theory of gravi

tation that the Copernico- Keplerian theories which had
been already adopted could be said to have been demon-

strated. Into the proof of universal gravitation it would

be out of place to enter here. Suffice it to say that the

proof was made com])lete even by Newton himself, though

since his days a thousand new evidences have been revealed

which have placed the theory absolutely beyond quebtion,

save by those too ignorant to understand the matter. It

will be seen at once how it affects the question which had

been at issue between Tycho and the Copernicans. Obviously

if the sun is the centre of the planetary motions, he, and

not the earth, is the overruling attractive body ; the

earth, then, must travel around him, and not he around

the earth.

But although Newton, in establishing the law of gravity,

had established the Copernican system, the most striking

proof of that system was that obtained when Bradley

discovered and explained the aberration of light.

(To he continued.)

DIXOSAITRS.*

THE first naturalists who described reptiles as crawling

animals would certainly have modified the opinion

that they expressed had they known the strange creatures

whose history we are about to sketch.

These animals, which are designated as ornithosceliaiis

or dinosaurians, partake, by certain characteristics of their

organisation, of the nature of mammals, bird?, and reptiles

properly so called, while at the same time exhibiting cha-

racters that are proper to themselves. They seem to bridge

over the gap which in present nature separates the most

perfect of the reptiles, the crocodiles and the tortoises, from

the lower mammals—the marsupials—and from such birds

as the ostrich, emu, and cassowary. They are so far re-

moved from the reptiles that we have to form a distmct

subclass for them equal in value to that which is admitted

for reptiles of the present time.

The differences that they present from our reptiles are

much greater than those that we find between tortoises and

serpents, for example, to merely cite the two extreme terms

of the series. 'We know nothing of the dino.5aurs except

their skeleton. It is probable that if it were permitted us

* Science et Nature.
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to know what their organisation was, how their circulation

was effected, and what their mode of development was, we
sliould not hesitate to put them into a class intermediate
between that of the mammals and birds and that of the

reptiles properly so called. It was toward 1820 that

Gideon Mantell found the first bones of dinosaurians
in the midst of Tilgate forest, I^le of Wight, in strata

which arc referred to the lower portion of the Cretaceous
formation, and which are terrestrial and fresh-water ones
that mark a transition from the Jurassic to the Cretaceous.

These bones, which were very incomplete, were referred by
Mantell to an animal of great .size, which he called an
igiianodon, as the teeth ofTered certain analogies, as regards

form, with those of a lizard of the present time called the

iguana. Since that epoch, and especially f-ince a few years

back, our knowledge concerning the dino.saurshas peculiarly

increased, and we are beginning to get a glimpse, among
these animals, of very different types, which indicate orders

just as distinct as are those of the pacliyderms, ruminants,
and carnivora among mammals.
Upon the sides of the Rocky Mountains, in the United

Htates, we find sti-ata which can be followed for several

iinndred miles in extent, and which have yielded for the in-

vestigation of paleontologists a small marsupial, remains of

Jilies, remains of pterodactyls, crocodiles, and tortoises, and
especially an enormous quantity of bones of gigantic dino-

saurs. We Imve here a true bone-yaid in which lie buried,

pellnielj, the most curious and strange forms of all the
animals that the ancient ages have bequeathed to u^. It is

to the admirable researches of Marsh and Cope that we owe
•Dur knowledge of a fauna that has entirely disappeared.

Ouided liy the two great laws of correlation of forms and
subordination of characters—laws which we owe to the in-

romparable genius of Cuvier, and which, like Ariadne's
thread, permit u.s to find our way ,in the inextricable

labyrinth that is presented by the forms of extinct animals
—these two learned American paleontologist.s have evi ked
an entirely new world, and brought up before us the
<ividenc6.s of a fauna of which nothing in existing nature
could have given ua the least notion.

Durirg the secondary epoch the dinosaurs lived also in

Europe and in Southern Africa, where they were repre-

sented by very diverse types, as has been shown us by the
learned researches of Mantell, Owen, Phillips, Huxley,
Seeley, Hulke, Dollo, and Mitheron.

Very recent researches have thrown an entirely new light

upon the organisation of these animals, and permitted of as

complete a study of their skeletons as could hive been
made of those of animals now living. We can grasp the
general features that connect them with other reptiles, and
the peculiar ones that distinguisli them from each other.

What essentially separates the dino:-aurs from all other
reptiles is that the .'^acrum is always composed of more
than two vertebra^ which form a very solid single bone,
like that of mammal.". These vertebra^, which exceed the
normal number of two, are caudal ones that are modified
so as to serve as a support of the pelvis, which is consi-

derably enlarged, in order to be able to support the usually
rubu&t hind limbs. To judge by the great wiilth presented
by the medullary canal, the spinal marrow must h^ve been
n,uch swollen in the sacral region, and have fumi-hed very
hirge nerves to a limb that was strongly developed and
moved by extremely powerful muscles.
The ribs are highly devehiped, and their size shows that

the thoracic regioi; was very ample, and that consequently
the lungs must have been large.

As the food of the dinosaurs was very varied, the form
of their teeth is, as may be seen, entirely difl'erent according
to the types examintd. The llesh-eatcr.-, such as the me-

galosaurus (Fig. 1), had strong, cutting teeth, which were
crenulate at the edges. The maxillarie.", as well as the in-

termaxillaries, were armed with such teeth, and these must

Fif,'. 1.— Tooth of Megalosanrna. Fig. 2.—Tooth of Iguanodon.

have been formidable. The herbivora, such as the iguano-

don (Fig. 2), the vectisaurus, the laosaurus, and the hyp-

silophodon, had maxillaries that were provided with teeth

admirab'y arranged for cutting and grinding. These teeth

became worn out, like those of existing herbivorous mam-
mals, and were indefinitely replaced, tljat is to say, as soon
as one of them was worn out, another one succeeded it.

What is not found in existing reptiles was a motion of the

jaws, as in the ruminants of our epoch, in order to allow the

teeth to grind food. The size of the apertures and channels

through which the nerves passed shows that there existed

soft lips and cheek.s, without which the mastication of food

would have been entirely impossible.

The hadrosauri, which were herbivora, had their teeth

arranged in several rows that formed, through wear, a

grinding surface iu the form of a checker-boaid. In the

herbivora which have been grouped under the name of

ornithopodia the intermaxillaries were not provideel with

teeth, and the fame was the case with the extremity of the

lower jaw, which was very likely armed during life with a

horny beak ; by means of which the animal cut off' the buds

and leaves that constituted its food.

Many dinosaurs had naked skin. In others, that are

designated as stegosauri, the body was protected by bony
shields and by spines.

We are acquainted with dinosaurs of all sizes, from the

gigantic atlantosaurus of the Rocky Mountains, which

attained a length of at least 80 feet, down to the nano-

saurus, which was scarcely as large as a cat.

The secondary epoch, in which the dinosaurs lived, has

justly been entitled the reign of reptiles. It was then that

this group reached its maximum development. The
mammals were very puny during this epoch, and were

represented .solely by the most inferior kinds. The dino-

saurs seem to have then played upon the surface of the

globe the role that the large carnivora and herbivora

do now ; but, while mammals have always gone on im-

proving until they already offered at the end of the

Tertiary epoch the magnificent development which we now
see, reptiles have gone on continuously diminishing in

importance. The higher animals have gradually excelled

beings of a less perfect organisation.

Dating from the Triassic epoch, the dinoFaurs were
already represented by so diverse types that it seems as if

these were the descendants of animals that existed at a
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Fig. 3.—American Landscape of the Jurassic Epoch, with reptiles aud plants of the period.

more remote epoch. It was at the end of the secondary

epoch that these animals disappeared for ever without

leaving any descendants. They were unable to adapt them-

selves to the new conditions of existence that were im-

posed upon them, and they died, whilst the mammals, on

the contrary, daily prcceedtd more towards the highest

types.

The temperature was high during the Jurassic epoch, acd
uniform throughout the earth, as demon.'-trated by the

existence in the north of Europe of corals comparable with

those of the Gulf of Mexico or the South Sea. During the

upper .Jurassic epoch our country must have been cut up
into lagoons, marshes, and frequently inundated estuaries.

These privileged localities had a richer and more varied

vegetation than the mountainous portions. Here grew
large ferns with leathery fronds, while the declivities and

uplands were covered with plants that approached the

pandani, araucari;e, and cycads, and having almond-like

seeds that formed the food of the herbivorous dinosaurs of

the epoch.

If, through the admirable discoveries that have been

made in recent years, we endeavour to bring to life again

the fauna of the upper Jurassic period in the Uni td

States, we shall find one that is no less rich and s.trange thin

that of the Oil "World. Here we have, amid araucari;e

and cycads, the gigantic stegosaurus, with a body clothed

with bony plates aud spines, that formed a powerful armour

for it, and with fore legs much shorter than the hind ones
;

the compsonotus, with fore paws equally as well developed

as the hind ones; and the strange flying reptiles, the ptero-

dactyls (Fig. 3).

(To he continued.)

THOUGHT AND LANGUAGE.
By Ada S. B.\llin.

I.

BEFORE the acceptance of the theory of evolution, if

a que-tioii was raised as to what is the chief point of

difference between man and the lower animals, the indig-

nant answer was given—indignant, because any comparison

between the two was odious—"Why, man was created in

God's image," or " Man alone of all creatures is endosicl

with a soul," or " Man alone possesses the faculty of reason-

ing "
; and ihe same replies may still be met with froai

some few theologians of the old school.

But the theory of evolution has demonstrated the fact

that the difference between man and the lower animals is

one of degree only. The hypothesis, that all animals below
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the rank of man were merely different kinds of self-acting

machines having nothing in common with him, has wholly

exploded ; phyfciologists having conclusively ]iroved tliat, in

whatever organism there is a nervons system, there also

some kind of consciousness exists, the states of conscious-

ness being more varied, more acute, and better organised in

proportion as the comiilexity of the nervous system is

greater and its substance more developed.

Starting with the proposition that there is nothing in

mind which was not derived from the senses, we find that

as we lise in the scale of evolution, and the senses become
mores])pcialised and acute, so also the mental states become
more com]ilex and more numerous, until wc reach the stage

of the highest quadrumana.
From these man is not distinguished Vjy any difference in

the sense organs, save in that of touch. Many beasts have
keener senses of smell and hearing than man, and most birds

have far keener sight and better apprehension of locality.

It is probrtble, also, that the lower animals possess certain

kinds of knowledge at which man can only guess, and that

they have powers of thought which men are too apt to un-

derrate. In fact, men are given to ascribing too much of

the intelligence of animals to instinct and too little of

human intelligence to the same cause. Instinct is the
inherited result of experience, and it influences action so

subtly, that in most cases it is impossible to discover

where it ends and individual experience comes into play in

what we call reasoning.

I can, howev( r, cite a case of reasoning on experience
that could hardly have been inherited, of which I was an
eye-witness. While I was Jiaying a call the other day, the

lady of the house, offtring refreshment, went to the side-

board and got out a decanter of sherry and some glusses.

On this her little pet dog, a Maltese terrier, became very
much excited, and watched her eagerly. When the wine was
])')ured out and handed round, he stood up on his hind legs

and begged in turn of all the guests, and, as no one had any-
thing to give him, he began to cry and whine in a most
nu-Iancholy fashion. I asked the meaning of this extraordi-

nary behaviour, and my friend answered that the dog was
always accustomed to .=ee biscuits brought out with the wine.
For these he entertained a sincere aff'ection, and the visitors

usually gave him little pieces of them. Former experience
had led hiin to make a strong mental association in his

mind between wine and biscuits ; hence, when the sherry
made its appearance, he inferred that the biscuits were not
far distant, and in fact it was only by showing him tlie

empty cuphoard, and letting him examine our hands and
find them guiltless of crumbs, that we could convince his

reason that the two were not inseparalile liy nature. By a
similar pi ocess of reasoning a baby will associate the idea of

its feediiig-hottle with that of satisfied appetite, and if by
chance it were to suck at the bottle and find nothing forth-

coming we may imagine that for the moment its faith in
the order of nature would be shaken. We have all to
experience some such shocks to our established beliefs in

the course of time!

The laws of association by similarity and contiguity are
evidently the same for the lower animals as for man ; but
people are very fond of saying that the lower animals do
not generalise. That this is untrue can easily be proved by
watching the liabits of the more intelligent.

For example, monkeys and parrots are said by careful

observers never to attempt to crack bad nuts, and they
seem to decide whether or not a nut is good, by its weight.

A monkey will serve as a good illustration, and we will

examine this jihase of mind on strictly logical principles.

Experience, whether inherited as what we call instinct,

or of its own getting, or both combined, has brought it to

the conclu.fion that nuts which are of light weight contain

no kernel. Jacko picks up a particular nut which is lights

and at once, concluding that it has no kernel, throws it

away without more ado. Here is abstraction of the fact

of lightness, common to certain nuts, connected causa-

tively with the fact of «o ke.rnel, generalised by application

to all 7iiits ; and then comes the reasoning that what is

true of all must be true of each individual. Let us imagine
this creature gifted with the power of speech, and teaching

a class of young ones to chop logic. A disciple might ask,,

" Why, sir, did you throw that nut away 1" and the sage

would answer, "No light nuts have kernels ; this nut is a
light nut : therefore this nut has no kernel."

Here, in showing the likeness between the intelligence

of the lower animals and that of man, we also touch upon
the difference. The monkey may know that all light nuts
have no kernels, but it has no means of communicating this

knowledge. The lower animals may have certain general no-

tions, but, as far as we know, they are without means of ex-

pressing them. They can communicate particular things of

knowledge, as, for example, agoatcanlead its kid to the water
and .show it how to drink. General notions, however, are
based on similarity, and this no animal except man can
express ; to take a simple instance, the goat can put before

its kid several difTerent kinds of herb, but the kid must
discover for itself which are alike and which different, for

its parent cannot teach it this.

There is indeed a language* which is shared alike by all

animals, that of the feelings—expressed in cries or move-
ments. A cry of terror or of pain expresses the same
meaning, comes it from bird, beast, or man. An angry man
frowns, and an angry bird ruffles its feathers. A child rubs
its face up against one's cheek as a token of affection, and
a cat rubs up against its master's leg to express the same
sentiment. A dog who is ashamed of himself puts his

tail between his legs and slinks away with bis head down ;

we say of a man in a similar condition of mind that " he
looked small."

In all animals possessing vocal organs, the voice is used
for the expression of love. Thus the bird has liis love

.songs, and their tone and sweetness improves in the spring;

beasts have their love calls, and the quality of the male's

voice alters at certain times, and the man sings serenades.

Music is the natural and legitimate expression of the

tender passion, and to the present day I think if anjone
had tlie curio.sity to inquire into the matter he would find

that, out of every hundred songs publi-shed, ninety-nine

have matters of the heart for their theme.

The language of the will is also, to a great extent,

common property. The dog looks round in the street to

see if its puppy is following, and its gestures clearly show
that the puppy is intended to follow. A cat slaps her
kitten if it departs from the parental idea of the way of

right conduct. A man points to the door, and the other

one, if he is neither strong nor a fool, quits without delay,

while a dog, \inder similar provocation, would give an
angry bark.

We can imagine the primitive man as expressing him-
self, like other quadrumana, wholly by gesture ; but, as

civilisation advances, gesture sinks into greater at d greater

disuse, and gives place to the language of the intellect

jiroper, the language which belongs to man alone, which
can express relations between things and feelings—Agree-
ment and Difference. We have in articulate speech not
only the medium for expressing thought, but words are,

to a very large extent, the medium for thought itself.

* We must disrpg.ird the original meaning of the word language
= tongue, and understand it to mean a system of signs.
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Words to civilised people are the signs of thoughts or ideas,

but to the savage they are the sigus of things, as it were,

the coins that can be easily carried about from place to

place and exchanged, instead of bearing the burden of the

things themselves. The civilised application has been

gradually evolved from the savage usage. Language is, at

the same time, the outcome and the condition of civilisa-

tion, and its development is at every stage suited to the

meutiU status of the people who use it. Hence, conversely,

the mental power of an individual or of a nation can be

gauged by the capabilities of the language employed.

CHAPTERS OX MODERN DOMESTIC
ECOXO:\IY.

X.— THE FUAMEWORK OF THE DWELLING-HOUSE.

GEKERA.L PRINCIPLES OF CONSTRUCTION

—

{continued).

IN continuation of our notices of the typical examples
which attest to the utility of the earth and ash systems

for dealing with house-refuse, we may allude, in the third

place, to local large gatherings of protracted duration, such
as milirary camps, A-c. ; and here we are able once more to

quote from the decision of high authority. Dr. Buchanan's
remarks upon the question, with respect to the sanitary

management of Wimbledon Cauip, are worth wliile

transcribing in this place, as illustrative of the case in

point. He says :*—" In forming an opinion on this point,

I have followed, as being the most trustworthy guide,

the judgment of Surgeon-ilajor Wyatt. This gentleman,

the principal medical officer of the camp since 1865,
has had large experience, iiiider varied conditions of the

circumstances affecting the health of camps, and knows well

how to estimate the value of the latrine arrangements used
therein. He writes, in reference to the first use of e:irth-

closets at Wimbledon in l6G8 : 'With the exception of

two days, nothing could have been more satisfactory than
the working of the earth closets, although, on account of

the unprecedented amount of diarrhrea (of which more
immediately), they were in unusual demand.' And with
regard to their use in 1869, he says : 'During this meet-

ing a better surveillance of the closets has been insisted

on, and they have been used to an enormous extent by the
vast concourse of people assembled ; but I have henrd no
complaint of any want of deodorisation I can
safely venture to affirm that this campis, of all places, perhaps
the most suitable for thoroughly testing the value of this

important sanitary invention, which has well borne the

ordeal.' Further, Captain Marvin Drake, commanding
Royal Engineers at Wimbledon, states :

' I consider the
dry-earth closet the best system known for military

latrines, when a supply of suitable earth is obtainable.

.... In 1868, at Wimbledon, a sour smell was per-

ceived, which was found to proceed from the peat earth,

the fibrous portions of which had fermented with the great

heat The vaults of the closets should be lined with
brick, in cement, asphalte, or other water-tight lining.'

The testimony of those who had experience of the
earth-closets at Wimbledon is, indeed, almost unani-
mously in their favour, and the strongest expressions of

satisfaction come from those who best know from actual
service how great are the difficulties in safely disposing of
the excrement of camps."

Our next type concerns the applicability of the system
to villages; and here, again, the medical offieer of the Privy
Council brings the process to most favourable notice with

* Appendix to the 12th Beport of the Medical Officer of the
Privy Coancil, September, 1870.

regard to Hal'.on and Aston Clinton, wlu re the jilan ha 1

been for three and a half years in operation. lie found
that the system fully substantiated all its claims to bo re-

garded as of the first sanitary importance, and instances

the good value (.£;! per ton), received for the excellent

agricultural coinniodity it allbrdod.

All this time we have sjioken in terms conoerning the

eartii and ash systems as though they were synonymous.
Strictly speaking, however, they are not so, although they
may be regarded as of equivalent value, and in the fol-

lowing way :—Dry earth, of a loamy nature, and finely

sifted, may, durinsr the present state of allairs, be procured

in abundance in every village or country town, witliout any
very great expenditure or inconvenience ; and tlu; product

of its admixture with excrement is, if anything, but slightly

superior to the analogous use of pure aslies. On the other

hatid, whilst ashes are but slightly inferior to Sjiccially dried

and sifted loamy earth, which cannot at present lie procured

in largo towns readily and to any cxteJit within reasonable

cost, they (the ashes) constitute a waste product which must
be got rid of somehow or another, and especiidly daring the

wintry months, when their production is at a maximum,
and when they are alone adequate to the demands of each

ca.se. Thus the two ))roccsses, which ai'c of slightly unequal
value when thtir individual attributes of supply, demand,
and utility are taken into account, become almost exactly

equivalent in the sum total of their benefits to man. Enf

iitodus in rebus is an old motto, which finds forcible ex-

pression here. A combination of the earth with the ash

meets every want of the sanitary inspector and domestic

econoiniser, and we are glad to find that firms of such high

standing as Moule it Co., The Sanitary Applianca Com-
pany, and tbe Corporation of Manchester, fully recognise

the value of the combination.

This leads us to our ultimate type, viz , the application of

the system to towns and large cities ; and here the question

becomes one of almost national importance and of great

interest to the philosophical economist, inasmuch as all the
pros and conn admit of a kind of history of evolution in the

rise and progress of a system of rational reform which is

destined to become one of the most remarkable triumphs of

the coming age. It is now some years since the initial step

was taken in the Midlands of England to improve upon the

old-fashioned form of cesspools. We have already adverted

to the divergent hydraulic method, which proceeded from
the same source, and has culminated in the vast network of

expensive and inadequate sewers of Lot don. The neigh-

bouring and clo-ely allied outgrowth is still manifest in

Birmingham, and is of even more recent development than

the last-mentioned sy.stem ; there wo find the " pail .system,"

or tlie removal of etl'ete matters, pure and simple, without

any previous treatment whatsoever. It is very much in

advance of cesspools of long duration, but is open to serious

objection on the score of even partial inattention on the

part of the public servants, whose neglect of duty is mostly

occasioneil by refractory and ignorant tenants of the anti-

vaccination class, which causes it to relapse into the olden

obnoxious form. In the suburbs of Birmingham, the

houses are provided with vaults for the reception of excre-

ment, itc, which only too often are allowed to run to riot.

In the town itself, instances are not wanting to show that

the " pail-.system " is not rigorously compulsory, as it ought

to be, and that tlie open-pail, frequented by numerous
inhabitants, is often a source of foul exhalations and a con-

sequent insalubrious condition of things. Then, too,

although this has largely supplanted the water system, the

latter, nevertheless, holds a fiartial sway, and, strange to

say, in the more modern establisliiaents and better class of

buildings in the city, only to find a corrective in expensive
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metbods for the ntilisation of sewage and the prevention of
'

pollution of the waters of the district. Now, although all

this is in advance of a purely liydraulic system, like that of

London, we can scarcely refrain irom expressing the

opinion, that several interests of a strangely heterogeneous

character must have been at work to produce so mixed a

result To sum up, both the pail-system and the hydiaulic-

system with its counteracting schemes for the disposal, at I

any cost, of the resultant sewage, are of modern date, and
both are failures which differ but in degree.

One step further, and we come to Manchester, the

emblem of future perfection. The corporation of the town
have taken a most active and praiseworthy precedent in

the institution of a system, which, if it were but universally

introduced throughout England, would be worthy of the

genius of a modem Xapoleon. Tie disposal of house and

street refuse of all kinds has been placed under the

supervi:iion of a competent statf of workers, and a fair

representation of their indefatigable labours was placed

before the judges at the late "Health" Exhibition. It

was there shown that all the deleterious waste matters for

the year 1S84 amounted to more than 82,000 tons, which
were satisfactorily dealt with at the Health Committee's

Works at Holt Town, Beswi.k, on the North-east side tf i

Manchester. " Of the 82,000 tons sent to Holt Town,*
the rags, paper, wire, and tins (110 tons) are sold. The
wet and dry cinders are mainly used as fuel for the

furnaces of the boilers which work the machinery, effect

the evaporation, ic, whilst the remaining matters are con-

verted into manure, soap, candles, lubricating grease, mortar
bricks and concrete The animal matters have their

ammonia fixed by acids or sulphatic salts, and are evaporated

to dryness for manure. . . . The sanitary result of the

operations of the Health Committee is this, that the death-

rate of the city has been reduced fr.m .3.3 per 1,000 to

about 24 or 25 per 1,000. In comparison with many other

towns this does not seem a low death-rate; hw. in com-
parison with its own former death rate, it is so, though it

will, no doubt, be much further reduced ; but Manchester
is unlike almost all other towns cr cities in being a city of

cottages, occupied by 340,000 people of the working-

class and the residuum below them. Of the four classes

to be found in Manchester during the day, the iirst, and
nearly all the second, live outside the city ; the third and
fourth are almost the sole residents ; atd amongst these

the death-rate is always high, wherever they mav be found."

The Corporation manure manufactured at Holt Town,
in conhideration of its great intrinsic wi rth, is valued at

the low rate of £3 per ton, a sum of money which is also

realisable through the woiking of the systems of less mag-
nitude which we have already noted, and which come
within the range of operation of every intelligent house-

owner. So confident of the hiah commercial value of their

product are the Manchester Health Committee, that they
invite purchasers to have a special analysis made of each
lot they desire to buy, and, moreover, to pay for one half

of the cost of such examination
;
providing, at the same

time, a comjost whose ingredients shall show an average of

the fallowing high standard from an agricultural view-point ;

+ Organic matter, coDtaining salts of ammonia 3o5i
Sulphate of lime 5^76

JPhos[)boric acid 2^3G
Alkaline salts, containing 25 per cent, potash 4'39

Oxide of iron, alumina, ic 14^67

Moisture 15 07
Insoluble matter 1941

* Prospprtus of the Manchester Corporation Concentrated
Uannre, 18S4, p. 1, et seq.

t Ccntaiuing nitrogen 223, equal to ammonia 2'73.

J Equal to Tribasic phosphate 51G.

All that we can say in conclusion is, that we trust that

the spirit of exemplaiy enterprise, attested to by the

foregoing facts, will, ere long, be followed practically by

every t'jwn, village, and isolated tenement throughout the

length and breadth of the country, with the happy result

in a participation cf the benefits which Manchester's in-

habitants now so deservedly enjoy.

TIE ST STAR LESSO^'S.

By Eichard A. Proctok.

THE map of the stellar heavens, as presented this week,

needs scarcely any explanation. It will be obseryed

that the map has not, properly speaking, top, bottom, or

sides ; the centre represents the point overhead, the cir-

cumference marks the horizon. The stars of the first three

magniti:des only are shown, and the constellations are

numbered, not named. The numbering begins with the

Little Bear, to see which in its proper position the map
must, of course, be held with the " Northern Horizon "

downwards. The other constellations are taken as nearly

as possible in the order of their distance from the pole (a in

1 is the Pole star), from Draco, the Dragon, which beir>g

nearest the polar constellation is numbered 2, to Argo, the

Ship, which being the farthest from the pole of all those

included in this series of maps is numbered 45, the last

number in our list. The constellations are also taken

around the pole in the order of their right ascension,— or

in the direction in which the hands of a watch move,

around the Nirth Pole, which in the southern skies means
from right to left.

The constellations included in the set of maps are

numbered throughout as follows :

—

1. Ursa 3/tjior, the Little Bear
(a, the Pole Star).

2. Draco, the Dragon (a,

Thuhan)
3. Cepheus, King Cephcus.
4. Cassiopeia, the Lady in the

Cl.air.

5. Per^evs, the Champion (/?,

Algol, famous variable).

6. Auriga, the Charioteer (a,

Capella)

7. Ursa ilajor, the Greater

Bear {a, /3, the Pointers).

8. Canes Venalici, the Hunting
Dogs (n. Cor CaroH).

9. Covia Berenices, i^ueen

Berenice's Hair.

10. Bootes, the Herdsman (a,

Arcturus).

11. Corona Borealis, the Nor-
thern Crown.

12. Serpens, the Serpent.

13. HercuUs, the Kneele.r.

14. Lyra, the Lyre (a, Vega).

15. Cygnns, the Swan (a,

Arided ; (i, Albires),

16. Pega!,us, the Winged Horse.

17. Andromeda, the Chained
Lady.

18. Triangula, the Triangles.

19. Aries, the Ram.
20. Taurus, the Bull {a, Alde-

huran ; 7], Alcyone, chief

Pleiad).

21. Gemini, the Twins (a.

Castor ; p, Pollux).

22. Cancer, the Crab (the

cluster is the Beehive).

23. Leo, the Lion (a, Regulus).

24. Virgo, the Virgin (o, Spica).

25. Libra, the Scales.

26. Ophiuchus, the Serpent
Holder.

27. Aqnila,the Eagle {a,Altair).

28. Delphinus, the Dolphin.

29. Aquarius,iiieWater Carrier.

30. Pisces, the Fishes.

31. Cetus, the Sea Monster (o,

ilira, remarkable va-

riable) .

32. JEridanus, the River.

33. Orion, the Giant Hunter
(a, Belelgcux ; /3, Bigel).

34. Canis Minor, the Lesser Pog
(a, Procyon).

35. Hydra, the Sea Serpent (a,

Alpha'd).
36. Crater, the Cup (o, AU.es).

37. Corrus, the Crow.
38. Scorpio, the Scorpion (o,

Antares).

39. Sagittarius, the Archer.

40. Capricornus, the Sea Goat.

41. Piscis Australis, the iSou-

them Fish (a, Fomal-
haut).

42. Lepus, the Hare.

43. Cotumba, the Dove.

44. Canis llajor, the Greater

Dog (a, i^irius).

45. Argo, the Ship.

An interesting article on " The Development of the British Coal-

Pield" (which should be read in its entirety) appears in the

January issue of the Manufacttirer.
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XIGHT SKY FOR JANUARY (First Map of Paik),

Showing the heavens as they appear at the following hours :

—
January 7 at 10 o'clock.

January 10 at Of o'clock.

January 14 at 9^ o'clock.

January 18 at 9{ o'clock.

January 22 at 9 o'clock.

January 25 at h^ o'clock.

January 29 at 8J o'clock.

February 2 at 8i o'clock.

February G at 8 o'clock.

THE TOUXG ELECTRICIAN.

By W. Slingo.

THE study of electricity has of late years increased so

extens-ively that there is scarcely a youth who has

not, to a greater or less extent, some acquaintance

with it. There is, too, every prospect that as time goes

on, the Eulject will still further increase in po])ularity.

As, however, jihysical science i.s based upon experiment,

it follows that to gain anything more than tlje merest

smattering of the subject, something beyond a few hazy

notions culltd from indifferent sources is essential. It

is necessary, as niucli so, perhap.s, as in' any ether subject,

that the study of the science should be practical, and that

experiments should be worked to prove the various points

laid down. 1 know of no better exercise than having a-

certain law in mind to devise apparatus in some form

or other to prove its tiuth. But to the ttudent

who attempts unaided to unravel for himself lh&

mysteries of electrical science, obstacles present themselves

at every step. Books there are in shoals to teach him the

).rinciples and applications of electricity ; some, too, describe-

in greater or lei-s detail the construction of the spparatUR

tmplojed ; but he will look in vain for a work theoietically

reliable, and, at the same time, mechanically explicit. Iii
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other words, if he desires to make his own apparatus, and
to perform his own experiments, he is left, too mucli to his

own resources, or to the tender mercies of shopkeepers who
want their " shent per shent."

It is, however, very certain that the expenditure of

money upuu " cheap " (and exceedingly nasty) apparatus is

a mistike. If economy be a material consideration, far

better would it be to become one's own mechanic, or even

to purcliase the parts and put them together properly. The
necessitous, however, are not the only students who find

pleasure or sa'isfaction in constructing apparatus for them-

selves, for there is a solid gratification in working experi-

ments with home-made instruments. Coupled with this

gratification, is the assurance that the individual store of

knowledge is being considerably augmented. Home-made
apparatus should be, and often is, far .superior to a large

proportion of that which is exposed for sale in shop

windows.
These remarks will render apparent my reason for

undertaking this series of papers, iu which it will be my
object to enable my readers to make such apparatus as may
hi necessary to explain the various laws and applications

of electricity, and to aflTord to the amateur a source of

pleasurable employment not altogether devoid of intel-

lectual profit. Points of theory will, as far as practicable,

be eschewed. The plan will rather be to euuuciate the

laws generally accepted, and then to describe systematically

the manufacture and application of such apparatus as may
help to explain or verify the law. In order to render the

work as complete iu itself as pos.sible, I purpose commencing
with the more rudimentary portions of the subject, and
then by following out a specie.^ of evolution in electrical

instrument making, to attempt ultimately some of the most
delicate and, withal, the most interesting pieces of appa-

ratus conceivable.

It is only by practical experience that we become ac-

quainted with the various little details in construction

e.ssential to tlie good and reliable working of the apparatus.

To work well, apparatus should be made well, and we
might just as feasibly expect a wooden horse to carry a

man across the country as to expect a clumsily or care-

iessly-made piece of apparatus to behave as an orderly and
well-conducted piece of machinery should do.

There are doubtless some parts of various instruments

which the majority of amateurs could hardly hope to

succeed in njakicg. Tlii.s, however, need not prevent

them making all that it is possible for them to do, but
when they find it necessary to call upon profe.ssional skiU,

let them be sure that they get it ; and this they can only

rely u])on by going to a good establishment.

Befoi-e the student is able to prepare any experiments,

it is necessary that he should provide himself with a few
tools and sundries which be will require more or less

frequently. Let us first, then, decide upon a small stock-

in-trade, and in doing so, let us bear in mind that we are

preparing for a series of experiments in the department of
" frictional " or " static " electricity.

Ex. I.—One of the first necessities is an insulating

varnish. This may be prepared in a small necked, stoppered

glnss bottle of about 12 oz. capacity. Into this put about
half-a-pint of methylated spirit, and in that dissolve shellac

(previously broken into small )iieces) until it assumes a
consistency similar to that of ordinary commercial gum.
Shellac is an exceedingly useful material, and a quantity of

it, say a pound, should be kept on hand. The solution

of the lac takes a day or two. When water is used
as a solvent (not that water is applicable in this particular

case), we may, generally speaking, increase the rate of solu-

tion by applying heat ; but the spirit is too volatile for this

to be done, and we must therefore be satisfied with such
speed as we may get. When thus prepared, it is carefully

stoppered and put away in a cool place to be called upon
when required. It is sometimes said that the varnish will

not keep, and that the spirit will evaporate; but I have
some by me which I made two or three years ago, and
which is as good now as when it was first made. Every-
thing depends on the stopper. If it fits well it will prevent

evaporation, and the partial solidification of the little varnish

that happens to find its way into the neck should make
good any shortcoming on the part of the stopper. A glass

stopper is preferable to a cork, because the latter would
very speedily get fixed irreuiovably. Shellac varnish

answers best when used thin. If too thick the outer film

is deprived of its spirit, and becomes practically solid

before the spirit associated with the subjacent lac has had
time to evaporate. Consequently a very long time is likely

to elapse before the insulating coating becomes thoroughly

dry and set. When a coating of considerable thickness is

required, it is much the better plan to apply a succession of

thin layers, allowing each one to dry before the succeeding

one is applied. A little vermilion added to the varnish

imparts a beautiful glossy colour, and such a varnish is far

preferable to ordinary sealing-wax varnish, being so much
purer. Shellac varnish is applied by a brush, which so long

as it is kept clean may be allowed to dry after having been
used. Immersion in the solution for half an hour or so

will restore its pliability.

Ex. II.—Another insulator frequently required is paraffin-

wax. This is a white, solid substance, to be by no means
confused with paraffin-oil. W^hen used, it is applied in the

liquid state, and allowed to cool, which it does very speedily.

As it is volatile, it is best not to raise it to too high a tem-
perature when melting. The melting is generally accom-
plished by heating the wax in a small tin box, or even a

saucer, over a spirit or Buusen flame.

Substances to bo coated with paiaffiu require, generally

speaking, to be immersed in the molten wax. Sometimes
a difl'erent course is pursued, but reference will be made to

this when occasion requires.

Ex. III.—As a solid suspending insulator, nothing is

superior to silk fibre, a small quantity of which will prove

useful. Silk-thread and narrow silk-ribbon will also be

requisitioned occasionally. The colour is practically

immaterial.

Ex. IV.—Glass is, of all insulat..irs, the one most
generally employed when strength is a necessary quality

;

and half a pound of quarter-inch and a like quantity of

half-inch tubing will be certain to prove useful. " Com-
bustion," or hard flint glass, tubing (pale green in colour)

is preferable to the soft tubing for straight insulators
;

but, where they are to be bent, the softer kind must,

generally speaking, be resorted to. A small quantity of

glass rod, quarter to half an inch iu diameter, will also

prove useful.

(To he continiicil.)

Patents.—The number of applicants for Letters Patent during
the year just ended amounted to 17,110.

Bankruptcies is 1881.—NotwitVistanding tlie fact that the past
year has been one of universal depression, the dccrcaso in the

number of bankruptcies has been most remarkable. In 1S83 the

number ^a^-etted for England and Wales was 10,183 ; last year there

were only 3,721 persons declared bankrupt, or barely a third of the

number of the previous year. In this statement of ntlaiis there

must be much that stands to the credit of the new Bankruptcy Act,

for everything else has favoured an increase of bankruptcies.

Whatever room there may be for improvement in details, it is very
obvious that the new Bankruptcy Act is a success.
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etiitorial »go6£Jip.

Since the second paragrnph in this Gossip, on ]\ li* was

written 1 grieve to hear thut the subject of tlic l>rilliant

operation there referred to has died. Inasmuch, liowevcr,

as his death was uot referable to its performance, tlie moral

to be derived from the whole history is in no way
invalidated.

Os' the first day of the present year the Astronomer

Eoyal commenced the experiment of beginningthe astronomi-

cal day at the same instant as the civil day, i.e. at the stroke

of midnight of Dec. 31, 18S4, instead of, as heretofore,

at noon on Jan. 1. This was, of course, done in compli-

ance with the decision come to by the International Prime
Meridian Conference, on Nov. 1, ult. The second recom-

mendation of the Conference, that the hours should bo

reckoned uninterruptedly from Oh. to 2 Ih. had (as is pretty

well-known) long previously been adopted at the Royal Obser-

vatory, the public dial at which has for some years indicated

time in this fashion. It is much to be desired that

this method of counting the hours should come into

general use : which it certainly might do at com-

paratively little cost and trouble. The sole alteration

absolutely necessary in our exi^ting clock and watch faces

would be the painting of the hours 13, 14, 15, 10, &c.,

under (or over) the 1, 2, 3, 4, and so on. I cannot help

thinking that any enterprising watchmaker who would

undertake either to supply fresh dials or alter existing ones,

as suggested, at a cheap rate, might benefit himself, as

well as the general public, very materially in this way. As
for the cotwenience of the 24-hour reckoning, and the

comparative immunity it affords from all chance of mistake,

only those who employ it can appreciate it. Notably

would it simplify " Bradshaw " (and other work.s in which

time-tables form an element) very mateiially indeed, the

attempted distinction between a.m. and p.m. in main-line

trains being most confusirg. It is .surprising how soon the

seeming oddness of the numeration wears off. I have no

doubt that in a sinsle week's time it would t-ecm as natural

to people to talk of dining at 19h. 30m. as it now does of

breakfasting at nine or lunching at half-past one.

It may be only a coincidence, but it struck me as odd

to read of four consecutive accidents in different parts of

England from the fall of rocks in quarries, hajipening con-

currently with the terrible earthquake disturbances in Spain.

May it not possiVjly be that the vibrations or undulations

set up from the original centre of disturbance travelled

across this country in so attenuated a form as to be imper-

ceptible to the senses of those not specially on the watch
for them, and yet with sutficient force to loosen fissured or

overhanging strata 1

I SEE that a Committee has been appointed to consider

the question of the design and printing of the whole

series of British postage stamps. As they must, almost as

a matter of course, recommend a very consideraljle altera-

tion of the present unmeaning serie.^, hard enough to dis-

tinguish in daylight, and indefinitely more so by lamplight,

it is greatly to be hoped that they will urge upon the

authorities the wisdom of engraving a portrait of the

Queen upon the fresh issue. Why should we go on falsi-

fying history, by sending forth to the world the picture of

a girl of nineteen, as the likeness of a lady who is a great-

grandmother ! ? When we hear of a semi - barbarian

Emperor having it announced that he has tat down to

meat, and that now all other earthly rulers may go to

dinner, we laugh at the savage and worse than childish

conceit which prompts the jtroclamation. Do the oll'icials

who are responsililo for the present tjueen's head upon our

stani]>'<, appeal—or try to appeal—to a similar barmaid

typo of v.inity in their Sovereign, by representing her of

the same age as her own grandchildren 1

I HAVE received a jiapcr by Messrs. Balfour Stewart and

W. Lant Carpenter, which was read before; the Royal

Society on May 1, ISSl, entitled, "A Comparison between

apparent In( (lualities of Short Period in Sun-spot Areas

and in Diurnal Temperature Ranges at Toronto and Kew,"
in which the authors exj)rei-s their conviction that some evi-

dence exists that " Sun-spot ineipialities around 21 and 2C

days (whether apparent or real), seem to correspond closely

in period with terrestrial inequalities as exhibited by the

daily temperature range at Toronto and at Kew." That the

results differ strangely for the two stations is scarcely

worth mentioning ! ; and I can only say that were I a

magistrate, I should be very sorry indeed to send a tramp

to gaol for a week's hard labour upon such " evidence " as

Messrs. Stewart and Carpenter adduce. Their report,

however, was originally made to that most paltry scientific

sham, the " Solar Phy.sics Committee "
; which must con-

tinue to give some raison d'etre, or the money grant to it,

of which the wretched tax-payer's pocket is annually picked,

would, perforce, be withdrawn.

iKtbieUiS*

SOME BOOKS ON OUR TABLE.

Slate Measures for the Prevention of Poverty, War, and
Pestilence. By a DocTori op Medicine. (London : E.

Truelove. 1885. )—Our author's ideas as to the best method

of stemming the tide of poverty which is fiouding tlie land

are, in effect, those of that unjustly maligned and much
misunderstoo<l author, Malthus ; and are certainly practi-

cable, which is more than we can say of his suggestions

for the abolition of war—at all events, until an absolutely

radical change occurs in human nature. His essay on the

extinctinn of infectious diseases demands, and will repay, a

careful perusal.

The Art of Leather Manvfaeture. By Alexander
Watt. (London : Crosby, Lockwood, k. Co. 1885.)

—

Here is another of Mr. Watt's technical handbooks, dis-

dinguished by that thoroughness and completeness of treat-

ment which characterised his "Art of Soap-making," ihat

we reviewed on p. 312 of our last volume. After a short

preliminary historical sketch of the art of tanning and

leather-making, our author enters into the chemical theory

of the former ]iroccss ; describes the anatomical structure

of the skin
;
gives a detailed account of the various kinds

of hidts and skins which are tanned; and discusses the

materials employed, as a preliminary to a very full descrip-

tion of every known method of tanning. He then proceeds

to leather-making, currying, embossing, and fell-mongeriiig

;

the making of parchment, vellum, and shagreen ; describes

gut-dressing and glue-boiling; treats of the utilisation of

tanner's waste ; and concludes the volume with a number

of useful tables and a capital index. The work is at present

unique in the technological literature of the subject on

which it treats.

Aids to Long Life. By N. E. Davies, L.R.C.P., Ac.

(London : Chatto k Windus. 1885.)—How much length of

life is a matter of Hygiene, the returns of the Registrar-
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General abundantly suffice to testify ; and, undoubterily,

millious have died, and will continue to die, in middle-age,

whom reasonable cire and precaution would have enabled

to survive to a period exceeding that prescribed by the

Psalmist. By all who wish at once to ]irolong and enjoy

their lives, Dr. Davies may be a-^cepted as a thoroughly

safe and trust ^rorthy guide. His de-cription of the various

disorders incident on advancing years, together with the

remedie-i, pharmaceutical and dietetic, for their palliation or

cure, leaves nothing to be desired. Notably, we think, is

his Inva'id Cookery tj be commended, as showing how
dishes may be made appeti>ing, and, at the same time,

absolutely therapeutic. The very moderate price at which

this volume is issued places it within the reach of all who
are interested in its contents : in which category every man
or woman who has passed the age of fifty may fairly be

included.

Tiie Inspiral'wn of tltc Bible. By H. L. Hastings.

(London : S. Bagster i Sons.)—We must confess our

astonishment at seeing the name of so well-known and

high-cla-s a firm as that of the Messrs. Bagsters on the

title page of such a collection of mere vulgar rant as this

tract.

The Fern Portfolio. By Francis George Heath.
(London : Society for Promoting Christian Knowledge.

1885.)—We have from time to time noticed isolated parts

of this most beautiful work as they have reached us, and
are now glad to find it issued in one volume by the Society

for Promoting Christian Knowledge. The publishing

committee of that Society may well congratulate itself on

having been the means of bringing before the public a book
which many persons will be glad to have, if it be only as an

ornament to the drawing-room table. Superadded, how-

ever, to its merely ornamental characteristics is the meiit it

possesses of being the most absolutely lifelike reproduction

of all the species of British ferns that has ever been pub-

lished. As atlording the means of identifying our Briiish

ferns it is quite unsurpassable, and fhould, as it doubtless

will, be forthwith procured by every one who delights in

the grace and beauty of the Filices of these islands.

A Dictionary of Xationcl Tiiogrnphij. Edited by Leslie

Stephen. Vol.1. (London : Smith, Elder, i- Co. 188.3.)

—At once concise and full, containing everything essential

to be known, without a superfluous line, the articles which
make up Mr. Leslie Stephen's first volume may unhesi-

tatingly be pronounced to be models of biographical

literature. The most out-of-the-way sources of information

appear to have been ransacked to provide the material for

this fine work, and it mav sutEce to show the catholic

spirit in which it has been undertaken, if we mention that

in the present volume (extending from Abbadie to Anne)
we find notices of lives of such diversity as those of

King JEifred and Bishop Acca side by side with those of

Gilbert A'B^ckctt, the famous comic writer, and Jerry

Abershaw, the notorious highwayman of the last century.

The name of the editor, and the list of contributors pre-

fixed to the volume before us, may of themselves be

accepted as an earnest of the manner in which ]Mr. Stephen's

scheme will be carried out. Assuredly if the future

volumes of the series fulfil the promise of the jjresent one,

Englishmen will ultimately possess a biographical dictionary

which will suffer nothing from comparison with anything
that has previously been attempted in any language.

The Storfi of a Great Delusion. By Willi.am White.
(London: E. W.Allen. 188.5)

—

Forly-five Years of Regis-

tration Statistics, proving Vaccination to he both Useless

and Danc/erous. By A. Pv. Wallace, LL. D. (London:
E. W. Allen. 188.5 )—We class these works toaether

hesause they have a common aim—that of discrediting

vaccination. It is simplj' pitiable to find a man of Dr.

Wallace's intellectual ability in such company. He deals

with statistics after the fashion of the small fanatical horde

with whom he has thrown in his lot ; and while admitting

that it is diflicult or impossible to tell whether a person who
has died from small-pox has been vaccinated or not, tacitly

assumes that every such person has been vaccinated. Mr.
White proceeds on the time-honoured principle, " No case :

abuse plaintiff's attorney," and alleges that Jenner was a

dishonest hypocrite—in fact, little better than a rascal.

This is a species of argument (?) which m:iy satisfy a

Leicester mob ; it is hardly one to influence the candid and
dispassionate inquirer.

Scientific Theology. By Thomas Walter Barber.
(London': Elliot Stock. 1884.)—Mr. Barber travels, to

some extent, along the lines of Professor Drummond's
" Natural Law in the Spiritual World," in the work lying

before us; but his knowledge of the latest results of

scientific research, unfortunately, scarcely equals that of the

author of the able essay referred to. For example, he

hardly seems to grasp the modern doctrine of energy in its

entirety. But his tolerance is admiraVile, and he is very far

indeed from condemning the philosophic doubter to ever-

lasting fire. Readers may differ from him in some of his

conclusions, but they will all admit the large charity with

which such conclusions are advanced.

The Student's Elements of Geology. By Sir Charles
Lyell, Birt , F.R.S. Fourth Edition^ Revised, by P. Martin
Duncan, F.R.S. (London : John Murray. 188.5).—Tbere

is small need to occupy space by any attempted introduc-

tion of a work which has long been recognised as absolutely

indispensable to every student of geology. The fir.~t edi-

tion of the volume lying before us appeared in 1871, and
was recast by its great and lamented author from his

classical " Manual of Elementary Geology." The second

edition appeared in 187-4, the third in 1878, and now the

exhaustinn of the last one has rendered the proiluction of

this fourth edition imperative, and to Professor Duncan
has been entrusted the task of its revision, and the bringing

of the information it is intended to imjart down to the

latest date. Sir Charles Lyell's pleasantly-written and
profusely-illiistiated work has suffered nothing at the hands

of its latest editor, who seems to have successfully embodied
the latest results of geological investigation in such addi-

tions as he has made. This is emphatically a volume which
no student of geology can afford to be without.

Tlie Year-Booh of Photography, and Photographic A'eios

Almanac for 1885. Edited by Tnos Bolas, F.O.S.

(London: Piper & Carter).—By excellent systematic

arrangement, and by the use of small tyi'e, Mr. Bolas has

contrived to pack an amount of information between the

covers of this year-book which may be fairly described as

astonishing. Every improvement which has been made
either in apparatus or photographic processes during the

past twelve months will be found here recorded.

Amateur and professional will alike discover that his

wants are supplied. The astronomer will find something

about stellar photography ; the very beginner directions

how to test a lens. Every possessor of a camera will,

merely as a matter of course, buy this book.

Transit Tables for 1885, &.C. By L.iTiMER Clark,

M.I.CE. (London: E. &. F. N. S|)on. 1885.)—Fur-
nished with one of Mr. Latimer Clark's excellent and in-

expeusive transit instruments, and the little volume of

tables whose title heads this notice, the most inexperienced

observer may speedily be in a position to determine his

time within less than a'half-second. The a'lvanta«e of this

in outlying places must be very obvious indeed. Londoners
' have the Great Clock at Westminster to which to a])pea],
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but the dweller on Salisbury Plain or Caunock Cliase may
have many miles to travel ere he reaches a postctlice to

which Greenwich time is flashetl. Moreover, merely as an
introduction to practic.il astronomy, the use of the transit

instrument possesse.s both value and interest

Our Camp. The Christmas number of the Ci/cUsl.

(London : Ililfe it Sons.)— If it be objected that our notice

of this Christmas number apjears full late, we may perhaps

urge that this is of the less importance, since by this time

every cyclist in the kingdom has probably bought and had his

shilling's worth of laughter out of " Our Camp." It con-

tains three large cartoons filled with portraits of everybody

who is anybody in the wheel world. The supposititious

pages froui the different cycling periodicals are clever cari-

catures.

The Trict/clist. (London : Iliffe & Sons.)—We mention
this paper here inasmuch as a series of articles on tricycle

touring has just been commenced in its columns, which
Eupply really valuable information to those about to

employ this very agreeable means of familiarising them-

eelvfs with the beauties of their own country.

The Comprehenscia Series. Letters to a Friend in Fleet-

street, lied, Bhte, mid Yellotr. (London.)—This is "a
familiar description of a lecture delivered before the Balloon

Society," which is a])parently a species of refuge for the

soientidc destitute. \Ve hope that the society was edified.

For ourselves the author pa.ssc3 our " comprehenscion

"

altogether.

Ward and Lock's Tecimieal Journal. Part II. (London:
Ward, Lock, i Co.).—The second part of this serial fully

sustains the promise of the first There can be no doubt

as to the place the work will ultimately take in technical

literature.

We have also on our table The Procerdimjs of the Academy
of Sat lira I Sciences of Phitadelphia. del ei Terre, Brad-
street's, TheSeason, Sunday Talk, The Launceston {Australia)

Examiner, Who made the Kew Testament 1 The Medical

Press and Circular, and from Messr.s. Cassell it Ci>. their

Household Guide, The Countries of the World, Cassell's

Popular Gardenin;!, The Book of Health, European Butter-

iHes and Moths, and The Librartj of EnrjJish Literature.

iHiiSrrllanca.

Railways in Europe.— It ia computed that there were 52,000

locomotives upon the railways of Europe in 1882. The number of

passengers carried during the year was 3,371,000,000, while the

aggregate weight of goods carried was 715,000,000 tons.

The Qceen has been pleased to present to the funds of the

Booksellers' Provident Institution, through Sir Henry Ponsonby,
CC.B., a donation of £20. Her Majesty has been the Patron of

the Society since the year 18G8.

Messrs. Wvman & Sons are on the point of issuing a remarkable
Wttle brochure under the title of " The Siege of London," by " Pos-
teritas." We understand that there is a probability that the work
will canse a sensation, as it is in the nature of a warning and a
[(Tophecy.

Foca years ago there was but one telegraph line in China, namely,
Shanghai, to the sea. Now the capital of Southern China is joined

with the metropolis in the north ; and as Canton has been put in

communication by telegraph with the frontier of Tonquin, the tele-

graph now stretches in an unbroken line from Pekin in the north to

the most southern boundary of the Chinese Empire, and a message
either from London or Pekin might reach the headquarters of the

Chinese forces on the Tonquin frontier in a few hours.

We have received from Messrs. Davidson & Co., of Jewin-street,

some remarkably effective relief cards, which form pretty and
novel toys if inserted in wooden stands, or serve capitally to fill a
juvenile scrap-book. They chiefly represent the old nursery
legends, which are illustrated in coloured bas-relief. Some larger

rmes depict fire-engines, a fire-escape, and an omnibus. They are

all spirited, artistic, and woiulerfiilly clu'n]i, and are something
(piito new for the youngsters.

Wk have also received from Messrs. Unwin Hrothers, Phillips's

Acrostic Loto, a gamo in which instruction is combined with
amusement to an extent that might almost j\istify its ingenious

inventor in nutting it forth as a very agreeable mode of cramming
for a competitive exaniinalinn in history, biogr.Tphy, and general

literature. Seriously speaking, though, I lie man who ran win at

this game by his quickness in recognising tho inembors of tho

Acrostic which is dealt to him must i)03sess an amount of diversilied

knowledge such as falls to the lot of but few merely <losuItory

readers, and any one who will play steadily at it nnlil he has

mastered the whole of tho answers will find that he has added very

nuiterially to his stock of information.

Mkssi:s. Ai.ex. Wilson & Co., Vuu.\hall Ironworks, London, are

at tho present moment completing a small steam-launch for tho use

of the Thames Police to enable tliem to jiatrol tho rivor more
etfectually than with tho rowing boats now in use, nn oxamjilo

which will no doubt be the precursor of several others for the same
duty. The decision of tho authorities to use steam-launches was
arrived at some little time ago, and the recent explosion at London
Btidge will no doubt confirm them in the wisdom of adopting

steam for river patrol purposes. Tho easy management, small and

inexpensive consumption of fuel, and tho speed such craft can

attain will greatly assist those in command to reconnoitre the river,

gunrcl the briilges, wharves, shipjiing, warehouses, and public

buildings, whether by day or night, against dynamiters and thieves.

They will increase waterside securit}-, allay tho anxieties of

insurance companies, and afford more reliable protection to public

and i)rivate property than has been the case previously.

Thk Mersey Tunnel is now completely arched in under tho river

with the exception of tlie inverts. It is interesting to geologists to

know that, about 300 yards from the Liverpool side, the Hpi)er jiart

of the tunnel intersected tlie pre-glacial bed of tho river for a

distance of about 100 yards. This gully in the rock was filled with

hard boulder clay, with erratic boulders resting upon the hard

denuded surface of the triassic sandstone. This pre-glacial gully

was, in opposition to the prevailing opinion, foreseen and predicted

as one of the difficulties that would have to be encountered in tho

tunnel works in a paper by Mr. Mellard Reade, entitled " The
Buried Valley of tho Mersey," published in the "Proceedings" of

the Liverpool Geological Society in 1872.

The Evils of P.vrE.VT Medicines.—The advantages, in the way
of Free Trade, of the existing Patent Medicine Law, are forcibly

illustrated by the report of an inquest, held last week at Wey-
mouth, relative to the death of Charlotte Bennett, aged 33 years.

It appeared from the evidence that the deceased was suffering from

mental depression respecting religious matters. She was eventually

found in a comatose condition. She had an empty glass in her

hand, and three empty bottles were found in the room. Medical

assistance was obtained, but death ensued a few hours afterwards.

From the evidence of several chemists' assistants, it came out that

they had, without hesitation or any inquiry whatever, sold several

4s. Od. bottles of a well-known patent medicine at short intervals

to deceased, and had been in the habit of selling lis. bottles. In

fact, the deceased had bought from persons who had no knowledge

of her as much as would stock a large shop, and tho persons who
had sold it to her considered that tlio sale was " all in tho way of

business, because, being a patent medicine, it was not—legally—

a

poison.

—

Medical Prc^s and Circular.

In their trades report, Messrs. Boiling & Lowe, speaking of street

and road tramways, say, although only an investment of about

fifteen' years growth in this country, they have already h.ad great suc-

cess. As consumers of materials in iron and steel, carriages, and

locomotives, they are playing an important part, and one capable

of infinite development. The gravitation of population is always

towards towns, and tramways have the advantage of starting

with free land, and are unencumbered by stations, signals, tele-

graphs, and other expensive requirements of railways. Traffic

is rapidly increasing, and the use of locomotives effects a consider-

able saving as compared with tho employment of horses. Tho
following official figures illustrate the progress in the United

Kingdom :

—

Inoreaae

30th June, 30lh June, during the

1-83. 1881. 12 months.
Per cent.

Capital expended £0,929,789 ... £11,008,121 ... 12^
Miles C71 ... 752 ... 12

Horses 20,122 ... 21,781 ... 8

Locomotives 117 ... 207 ... 77

Cars 2,819 ... 3,038 ... 7J

Pa.ssengers carried ... 295,721,171 ... 330,794,405 ... lU
Netrecoipts £459,613... £568,710 ... 2-1

Average net earnings £4. 149. p. c. ... £5. 33.4d. p. c. ... 93. Id.
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0m- Inbrntors' Column.

So great is the nuniber o/ iin-entmyis noti; patented that many good

things are coinpai ativei y lost in the croud. A succinct accounty

therefore, by an Expert, of all inventions of really popular interest

and utility must he advaiitageous loth to the public and the

Inventor, enabling persons to hear of iiiventions already desiderated

by them, and tlius acting reciprocally as a stimulant on supply

and demand.

IMPEOVEiIE^"TS IX OPEN FIRE-GRATES.

The fire-grate, in all its phases, is apparently an inexhaustible

field for the ingenuity of inrentors. The main objects of the

inyeution named above—that of Mr. Samuel Pickersgill, of the

Star Foundry, Eagle-street, Derby—are to facilitate the heating

of an apartment, to economise fuel, and to prevent ashes or fire

falling through the bars on to the hearth, and, as a general conse-

quence, to promote perfect combustion. The bars at the front

are so bevelled inwards as to make it impossible for the ashes either

to lodge on them or to fall through upon the hearth. The ash^s

are thrown forward into the fire, and either consumed or caught
in a hidden ashpan, which may be removed without causing dust.

The bottom of the fireplace is formed partly of iron bars and
partly of firebrick; it is attached to the back, also made of fire-

brick, shaped so as to stand into and contract the fire space for

four or five inches, and then recedes, and the peculiar shape is

such as to cause a large part of the smoke to be consumed. The
bottom of the fireplace, instead of being formed partly of grate
and partly of firebrick, may be formed wholly of firebrick, -which

does not involve alteration of shape. The ashpan may, however,
then be dispensed with.

PALilEIRA TABLE-WATER.
Tke number of potable waters increases apace, we mean waters

wherein Xature is more or less aided by art and hygienic science,

and not a little invention has to be expended in fixing on distinc-

tive names for each new competitor in the now crowded list of

our table-waters. The Brighton and Hove Co-operative Supply
Association has just introduced what is known as the Palmeira
Table Water, an aerated drink pronounced to be of considerable
dietetic value. The water is distilled, and this reminds us that

the subject of the importance of using distilled water has lately

been emphasised by some of the highest authorities in the scientific

world. There is no solvent, after ail, like water, hence most waters
include a vast quantity of suspended solid matter frequently most
injurions to the drinker. Distilled water is not only entirely clear

of anything of the kind, being emphatically the very " softest of

soft water," but it has extraordinary power itself as an active

solvent, and helps to carry off out of the system of those who
nse it very much deleterious matter. This alone should greatly
help to popularise Palmeira Water.

GAS-STOVES AND ASBESTOS FIRES.

Ix few lines of inventions, perhaps, has such marked progress
been achieved as in gas-stoves and asbestos fires. Ainong the new
designs put forth for ISSl-a by Jlessrs. Jolm Wright i Co., of the
Essex Works, Broad-street, Birmingham, is the Kirl Ventilating
Gas-Stove, which has the advantage of an open fire. Among the
special advantages claimed are :—1. Perfect freedom from smell.

2. Perfect ventilation secured by the introduction of pure external
air into the apartment to be warmed. 3. The greatest heating
power from a given quantity of gas. 4. Durability, economy,
elegance of design. Another speciality of this firm is their Asbestos
Incandescent Fire. This form of gas-stove is made on the most
approved principle, and forms one solid sheet of flame, which plays
over a back of fire-clay covered with the finest fibre asbestos. This
asbestos is put on after the fire-clay has been bnmed, and thus its

nature is not destroyed, as is the case with many stoves, and the
incandescent effect obtained is far more brilliant. The asbestos is

protected by an ornamental grille. Every stove is provided with a
flue. These stoves are constructed on the interchangeable prin-
ciple, so that any part may be replaced at any time. This also

applies to the asbestos fibre, which can be attached by any one.

"GRIP" BOOT.S AND SHOES FOE ICE.

Now that we may soon look, for a time at least, to ill-clad paths
and roadways, a special interest attaches to an invention recently

patented by Mr. John Lilley, of Wade Lock, Uppermill, Saddle-
worth, Yorkshire, designed to prevent boots or shoes from slipping

even on ice. The invention consists of a nail with a spear or
Bpade-shaped head which is fixed by a peculiar system of nsiug a

metallic tube so as to prevent injury to the head when driven in

by a hammer.
These nails, which are intended to prevent people slipping when

walking on frozen roads, may be fixed to boots or shoes such as

ordinarily worn, or can be fixed to boots or shoes that may be worn
in addition to the ordinary boots or shoes. In the latter case the

use of such nails may conveniently be dispensed with when not
required on any part or portion of road or when entering a build-

ing. The nails have a spike at one end, and at the other a spear

shaped end or head. In the centre or midway between the two
ends of the nail a solid ring or collar of metal is formed, on which,
when the nail is driven into the sole of the shoe or boot, the sole

rests on one side, and the bottom part of the head rests on the

other side, the spike end of the nail being driven either into the
sole or heel portion or both of the boot or shoe as many nails being

used as may be found convenient. The holes in the sole, or

underneath part of the shoe, are made by means of an awl or other

suitable tool, and in these holes one end of the nails is fixed.

A metal tube is then placed on the upper part of" the ring, by
which means they can be driven into their place by a hammer
without injury to the end or head which rests on the ground.

POLISH STAINS FOR WOOD.
A wooD-STAiNixG Substance requiring no preparation, no varnish-

ing, &c., has long been a desideratum to many. The Torbay Paint

Company, of Brixham, Devon,whose London offices are at 27, Billiter-

street, E.G., have recently introduced a novel and singular kind

of wood-staining, which, while wearing very well, does not
entail, it is said, any preliminary process. Assuming that the

flooring is dry and clean, one coat of the stain, without any
sizing, effects the object ; and the stain appears not only to in-

corporate itself with the wood and dry quickly, but leaves a beau-

tiful glossy appearance, bringing up the grain of the wood without

concealing it, and producing a better imitation than msny copies

of real wood by graining. The stains are supplied in light and
dark oak colours, mahogany, &c. In view of the increasing use of

square carpets, this new polish should be, we think, very popular.

A TRAVELLER'S READING LAMP.
Railw.w carriages and public vehicles generally are very ill-

lighted, and many persons, we think, will appreciate an invention

recently placed on the market by Mr. Alfred Parkes, of Wolver-
hampton, known as the " Solar Reading Candle Lamp," and having
for its special feature a grip vice, whereby it is held on to the

cushion of a seat or other support. The grip has a force of twelve

pounds, rendering the hold absolutely secure, though at the same
time there is sufficient " give " to prevent flickering of the light

from the vibration in travelling. The stand is telescopic, enabling

the light to be adjusted to any required height, and when not in

use the whole packs up in a box 3 in. wide by li in. deep, and is thus

particularly portable. Beyond the applications of the lamp referred

to above, it will prove extremely useful in a librai-y, invalid's room,

&c., and it should be added that its general appearance is elegant

and even artistic.

VENTILATION.
Of improvements in ventilation there seems to be literally no

end. In this direction a rather notable advance has been made,
however, by an invention of Mr. George W. Webb, of 1, Blagrave-

street, Reading, which is designed to utilise the heated gases from
gas during combustion, for carrying away the combusted products

of the gas, and thoroughly ventilating billiard and other rooms
where much gas is used. Funnels are used, which are specially

placed above a shade for receiving into iron pipes all vitiated air,

tobacco-smoke, &c. The heat from gas warms the funnels, and
causes them to suck the foul air from all parts of the room towards

them. It is then conveyed into a foul-air chamber, and drawn off

by means of one of the exhaust ventilators. These extracting

ventilators, which are self-acting, are exceedingly powerful, and
are, of course, fixed in the roof. Each ventilator comprises five

chambers arranged over the uptake shaft, so that the various parts

are so beautifuliy balanced that the softest breeze acting on them
from any part produces a partial vacuum, and draws the foul air,

&.C., after it. They have no mechanical movements, cannot get out

of order, require no attention, and are continually working during

all atmospheric changes of the weather. This system seems par-

ticularly well snited for public buildings of all kinds, for ware-

houses, shops, &c.

Ax E.iELY ArsTRiLi.iX LocoMOTiTX.—The first passenger loco-

motive landed in Australia is now deposited in the Technological

Museum, at the Sydney Domain. It reached Sydney Jan. 13, 1855,

and during its career ran 3S3,G3G miles. It was made by Messrs.

R. Stephenson & Co., Newcastle-on-Tyne.
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" Let Kaowledge grow from more to more."

—

Alfbed Tennybos.

OnJy a nnall profortion of Letters received can possiily he in-

terted. Correspondents musf not le offended, there/ore, should their

letters not appear.

All Editorial communications shotild he addressed to the Editor oj

Knowlipok; all B^lsiness commu?\icat<ons to the PCBLisnERS, at thf

Office, 74, Oreat Queen-street, W.C. If this is not attended to

DELAYS AKISE EOB WHICH THE EdiTOB IS NOT RESPONSIBLE.

All Remittances, Cheques, and Post Office Orders should be made
payalle to Messrs. Wymak & Sons.

r?ie i'difcr is not resycnsiile for the opinions of correspondents.

No COMMUNICATIONS AKE ANSWERED BY POST, EVEN THOUGH STAMPED
AND DIRBCTED ENTELOPE BE ENCLOSED.

THE ORIGIN OF MYTU.
[1553]—Mr. Edward Clodd, in yonr valuable paper, reviews

Custom and Myth in a way which so entirely coincides with my
ideas on these interesting subjects, that I c.mnot Iielp offering a
short remark thereon. To the believer in the theory of evolutiou

of mind as well as body, it must be clear that, given the same
surroundings or conditions of development, the results must be

identical; hence, men emerging from apedom into brute -men,
formed their first ideas all over the world, on divine higher matters

from things which seemed higher and beyond their r^ach, viz., sun,

moon, and stars. The traces of this universal worship of heavenly

objects as the highest conception at a certain time of a deity, run
throHgh almost all religions. Yolney, quoting from Porphyry,

says :

—" The majority of the philosophers imagine there never to

have been any oihcr world than the one we see, and acknowledge
no other gods of all those recognised by the Egyptians, than such

as are commonly called planets, signs of the Zodiac, and constella-

tions, whose aspects, that is, rising and setting, are supposed to

influence the fortune of men, &c.

"All these philosophers believe that the acts of our will and the

motion of our bodies depend upon those of the stars to which they

are subjected, and they refer everything to the law of physical

necessity, which they call destiny, or fatum, supposing a chain of

causes and effects which binds—by I know not what connection— all

beings together from the merest atom to the supreme power and
primary influence of the gods ; so that, whether in their temples

or in their idols, the only subject of worship is the power of

destiny."

It appears to me, from this view of phenomena have sprung all

ideas of an almighty Providence, &c. ; it is, in fact, a personifi-

cation of this idea. If there is a Providence, there can be nothing

accidental. I always smile at the logic of such verdicts— (1)

death by accident ; (2) death from natural causes—when Christians

ought to say by Providence. If there is an almighty will, there

cannot be a free will ! There remains a mechanical force, a chain

of necessity, a fate, evolving mind and body. F. W. H.

CROMLECHS.

[1556]
—"The cromlechs are, without doubt, the burying-place^

of the chiefs of these early tribes," Mr. Harrison, in Knowledge>
page 483. It is certainly the general opinion that this is so ; but

not by any means the universal one. Miss C. Maclagan, F.S.A.S.,

published in 1876 a work arguing that all Megalithic remains are

strictly architectural, i.e., were built to live in ; and others have

taken the same side. A diligent study of the numerous ones in

this neighbourhood conuinced me before I had read anything that

This is the right view.

1. They were built by men unacquainted with any cutting

process. No stone of them bears any trace of a tool. Is it con-

ceivable that such very early men would go to such immense labour

for the dead ?

2. If they did, where are their own houses ? Without bricks,

cut stone, or timber, they could not build better ones than the

Megalithic structures which remain.

3. I know a chamber composed of four great stones about five

feet high j the roof is an immense sea-worn slab. Between it and
the tops of the walls is a course of masonry very tightly built

without mortar, whose sole effect is to raise the roof so far as to

allow of ordinary men standing upright. Why all this trouble, if

tho dead only were to bo accommodated ?

The belief that they arc built for tombs arises from the fact that

tombs they certainly have been, as is proved by tho regular inter-

luents that have been made in them. But this is no proof. In
Champagne a wholo range of rock-cut chambers was found, all full

of skeletons. In this case, however, it is certain that tho dead
wore not tho first tenants. Tho rock is soft; all tho thresholds

were worn by the ])assage of countless feet. Did tho dead go in

and out thus ? Again, pegs had been left in the roek. Were
these for the dead to hang up their gravo-clulhes while they larked

about till eoek-crow ?

Tho better creed seems to bo that, when caves grew scarce,

primitive man took a lesson from tho birds and bees, and built liini

" man's-nests." When men became able to build belter (and loss

durable) dwollings, which allowed them lire-places and windows,
what was to become of the old, indestructible tumuli? To stow
away tho dear departed in them was an obvious idea. Later, they

became sacred spots ; the 7ncgara of Greece, into which animals

wore let down on high-days, were very probably these mound-
dwellings, of which cromlechs, menheis, and dolmens are but single

denuded vertebra,'.

Tho entrance to the mound is very generally to tho oast, because

the inhabitants had then the first note of day. It is a hole, half up
tho mound, between two blocks, which are always of white

quartz, if attainable. Whys' Probably tho hole was blocked by
a bush. A denizen returning in the twilight (perliaps hard pressed

by a wild beast) would be guided to tho haven of safety by tho

glimmer of tho white stouo ; up with the dead bush, and lo ! the

chase has disajipeared into tho earth.

In a previous sentence Mr. Harrison suggests that the hill-camps

near Pwlheli were " i)Ossibly erected by the ancient Gaelic inhabi-

tants during tho troublous times in tho fifth and sixth centuries,

which followed the departure of the Romans." Now, this is like

saying "by the mice .... departure of the cat." The Piets and

Scots harried the northern Britons; but who could have troubled

the western ? The English had never got so far. I should say those

hill-camps arc more likely at least ;i,000 years old.

Hallvaeds.

P.S.—Apart from the main subject, it may bo interesting to record

a stone near here which tells something of the far past. For the

last few millennia it has been doing duty as door-post of a tumulus.

On its face are no less than seven parallel lines of erosion by
water, and one line at right angles. These lines could not have

been made by the sea, the stone remaining on the beach, before the

mound- builders chose it for their put-pose. I conclude that it was
embedded in a small ice-floe at tho close of a cold period. The
sea must have been very calm,—nioro so th,an this land-locked bay

is now; as it would be, indeed, if nearly filled with drift-ice. The
ice must have been disappearing year by year. Each water-line

shows the winter-level of tho fioe ; then the summer comes, the

Iloe partly melts, and tho stone is each succeeding winter deeper

in the water, and a new line is cut by the calm winter ripple.

Finally the floe topples over, and in the last winter of its existence

tho stone floats at right angles to its first position. Tho floe

grounds, and the stone is left above low-water-mark. Presumably,

the ice has vanished from the sea ; and it is after—one cannot

guess how long after—this change of climate that men came and

carried this and other stones a hundred yards up-hill to build a

shelter with.

It is curious to note that man's first efforts as builder have

proved the most durable and serviceable after all. Nobody could

live in the Pyramids, and these tumuli are ages older than they,

yet are still as habitable as the cut-stone houses of Bashan. In

Auvergne the shepherds live much in tho dolmens. I knew many
for which an officer at Aldcrshot or the Curragh would be only too

thankful, and so durable are they that their removal would not be

paid by the value of the land for cultivation. I should liko to build

a house on one of these mounds—tho megalithic chambers would

make capital cellarage.

I have sought over miles of rocks on tho coast without finding

one bearing the peculiar water-marks mentioned above ;
erosian of

stationary rock always leaves tho base receding beneath an over-

hanging brow ; the ancient sea-be,aoh at Turbridge Wells (tho High

Rocks) is an f>dmirable inst.ance. It is easy to see why. The lower

parts are hammered by both flow aud ebb, while tho higher parts

are reached only about high water.

Pornic, Loire Inferieure, France, Doc. 17, 1881-.

WHAT IS AN INVENTION?
[1557]—I never could quite understand or appreciate rightly the

especial value of novelty in an invention. Supposing the invention

beneficial, I do not see why I should not value it, irrespective of the
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consideration that it became known to mankind half a century ago,

if it is only now that for the first time I am benefited by it. Bat,

if I pique myself on knowing every new thing that comes out, at least

as soon as any one else, I am reasonably offended at having any-

thing presented to my notice as new which I have known, tried,

and, perhaps, discarded years ago.

la not the "Ideal" lamp, which was noticed so favourably in

your "Inventor's Column," the same, to all intents and purposes,

if not identically, as the one of which I here annex a figure, which

represents a lamp now on my tabic, where it has served its pur-

pose, on and off, for some three years 'i I also gi%'e below it the

figure of the so-called ' Ideal" lamp, which is obviously a faithful

copy—exact in outline and shading, differing only in the sharpness

of impression. Surely it verges on the absurd to offer the " Ideal"

lamp as a lifif invention.— I am, yours faithfully, J. Hesschel.

Collingwood, Dec. 22.

[Colonel Herschel appends to his letter two woodcuts, one repre-

senting the "Empress" lamp, and the other the "Ideal" one.

They are, as he says, absolute facsimiles, the one being seemingly

printed from a cliche of tbe woodblock of the other.

—

Ed.]

A .SELF-LIGHTIXG GAS-BCRNEK.

[15-58]—I was amused to sec in your ''Inventor's Column," of

Dec. 2G, an item re " A Self-Lighting Gas-burner and Tap." The
idea is far from new, and is nlso unnecessarily complicated. The
same object would be achieved by the very simple device of making
the usual tap so that it could not be entirely turned off, and thus

leave a minute light always burning. This plan obviates the

necessity fur a second burner of any kind.

Tears ago I had such a burner and tap as you describe from a

Mr. Weston, of this town, who had patented it. I found it to

answer very well, except that the small light was liable to be blown
out, which, of course, was fatal to its use. The patentee then made
a rather ingenious sheath or cap to protect the small light ; but, in

the meantime, I had taken out the plug of an ordinary gas-tap, and
in three minutes I filed a small channel round it, so that it let a

little gas escape when the tap was turned off, and hey, presto I I

had the " very thing." I have had this tap and burner burning in

my bedroom now for a number of years, and, being protected by a

globe, it has never once been blown out. It answers every pur-

pose; we have only to turn the tap "on" to have a light; and
when it is turned " off," sufiicient gas still comes through to

maintain a small and invisible light, costing, as near as I can
estimate, about one penny per month. I have 3Ir. Weston's
" improved" invention still in use in the cellar, but, in spite of its

protective cap, it has been out several times (filling the cellar with

gas) ; and another objection to it is, that the small light in time
enlarges its orifice and allows too much gas to come through. I

believe Mr. W. has remedied this objection also, but, as my simple

plan leaves nothing to be desired, I have not tried his last

improvement. WiLlUM PitKAKD.

Sheffield.

MATTER.

[1550j—Mr. F. Routledge, letter 1513, asks what basis can there

be for the statement of Hceckel on atoms having an unalterable

nature, &c. I reply, the answer is contained in his own letter, viz.,

" it is an inference which he (Haeckel) thinks it fair to make from
his experiments." I quite agree with Mr. Routledge that the mere
statement of authority, although he be the Pope claiming infalli-

bility, has not any claim upon our belief, unless the statement be
in accordance with reason and logic. But Mr. Routledge goes too

far ; he asks us to accept his ip.<c dixit, instead of Haickel's state-

ment derived from experimental experience.

Mr. Routledge quotes Professor Clifford's " Ethics of Belief," to

prove what ? That Hteckel's opinion on atoms is an error of

judgment ? Xo I Hence I ask, how docs Professor Clifford's

authority apply ?

It is conceivable to Haeckel, and to myself also, that attraction

and repulsion are concomitants of pleasure and displeasure. lam
attracted to things I like, or derive pleasure from ; is it then un-
reasonable to conclade that like causes act in atoms ? That like

effects are produced by like causes ; that atoms, even if uncon-
sciously, like each other, and are thereby attracted ; or dislike each
other, and are thereby repulsed? In conclusion, "the fear of

consequences" onght not to enter the field of honest research;

let us have the truth—it is our Haven of Rest. F. W. H.

[There is a verbal ambiguity in the word "attracted," as used
by " F. \V. H.," which materially impairs the force of his argu-

ment. To say that a man being "attracted" by a beautiful object

is an analogoua thing to a needle being " attracted " by a magnet,
is to be guiltv of the Fallacia equirocationis of the Schoolmen.

—

Ed.]

THE CARXIVUROUS PARROT OF NEW ZEALAND.

[15G0]—Your readers will perhaps be interested to read the
following extraordinary action of a New Zealand species of iiarrot

called a Kia. "While engaged in laying out the survey for a line of

railway in the mountains at Arthur's Pass, one evening, the men
set out to return to their camp, taking a track over the mountain
instead of through the dense bush. They were followed by a very
handsome jet-black sheep-dog, belonging to one of the men. The
dog, having lagged behind, was presently heard yelping and
barking, and the owner went back to assist, thinking it might have
fallen among the rocks and hurt itself, but it soon came up to him,

carrying in its mouth a mangled kia, and then the dog was found
to be severely torn and pecked on the loin. The parrot had evidently

swooped down on the dog and commenced its depredation, as the

kias are accustomed to do to the sheep with invariably fatal result,

but the dog, after recovering from its surprise, must soon have
succeeded in getting hold of the bird. This species of parrot keeps
to the higher parts of the mountains, mostly near the snow-line. Jc

has lately become a terror to shepherds from the numbers of
sheep it kills, by tearing open a hole in the loins and eating
the kidney fat. Of late the sea-gull has joined the parrots in

killing Iambs and sheep, and we hear that even horses are occa-
tionally killed by sea-gulls when found helpless in the snow. The
Kia is the only parrot I ever heard of that attacks a living animal ^

but it is observed that all New Zealand wild birds, including the
handsome little parrakeets, have a propensity for eating raw meat,
greatly preferring the gut. I have seen the carcase of a sheep
hung up to a branch at a diggers' camp so covered with parrakeets,

robins, bush canaries, and fantails, that nothing of the carcase
conld be seen except the legs and hoofs. C. N. Bell.

Christchurch, X.Z.
^See Knowledge, Vol. I., pp. 381 and 471.

—

Ed.]

LETTERS RECEIVED AND SHORT ANSWERS.

F. T. B. I think that if you will consult any of our contem-
poraries who give reviews of books, you will find that the appending
of prices of works to the literary notices of them is never practised.

To introduce such an innovation might be to supply certain readers
of K.NOWLEDGE " with as much information as they require," while
others might wish to know the size, number of pages, and style of

binding or covering of the volume noticed, and so on. The more
the merely commercial element is dissociated from criticism, the

more likely is such criticism to be honest and unbiassed. The
object of every one who writes notices of books in these
columns is, I verily hope and believe, to give an absolutely

impartial opinion of their contents ; in entire disregart}

whether such opinion makes or mars the sale of the work
under review.—Jos. M. Lnminons paint is made for out-door

use, and is then mixed, I believe, with some oil medium. That
sold in small bottles, which is, as you say, mixed with warn>
water, is for experiments indoors. Carriage-gates, itc, hav£>

been painted with the oil-paint, and have stood, I understand,

very well.

—

Geo. H.iiLEY. Will be dealt with in Article

XVIII. on "Electro-plating." Please see paragraph, in capita!

letters, which concludes the heading of the Correspondence
Columns.— W. M. Siureock. Could you furnish a very short;

precis of facts ?— J. Faeear. I cannot describe the photo-

phone at length here ; and can only say that it is ai>

extraordinarily ingenious piece of apparatus for transmitting

sounds through the mediate action of light on the curious metal
Selenium. I am ignorant of the meaning of the word " Karoo."

—

TnoM.^s Foster. 7/ the printing of the letter of " H. L." in the
same type as the articles on p. 439 of our last volume did mislead
any one into the belief that your series of essays were in any
sense whatever intended as a reply to that writer, I quite feel

that I should apologise to you. It never, however, occurred to

me then—and I am very loth to believe now—that the mere fact

of the difference of type in a communication so obviously taking

the form of a letter was calculated either to originate or foster

such a delusion.

—

Hugh Clements. Thanks: but enough has
already appeared about your "' Weather Cycle" in these columns.
E. D. Girdle.stone. As there is no more familiar fact in optics

than that the colours of objects have their origin in the absorption

of certain rays of the spectrum and the reflection of the remainder,

I rather fail to perceive precisely what you are driving at. See Sir

John Herschel's " Familiar Lectures on Scientific Subjects."—R. T.

Shea. The best book on the suljject is Davies's " Preparation aj.d
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Moanting of Microscopic Objects." I hope that our esteemed con-

tributor, Mr. Slaok, will include some dirootiona for preparing and
mounting object.** in his interest iiig series of p:\pers. 1 am not

sure that an article on Bookbiudiug would bo easy to obtain. It is

an art, the technical knowledge of which is coiilined to a very

limited circle. I reciprocate your good wishes.

—

Excki.siou (who
appears to have been more fortunate in the north of Kngland than

we have been in the south) writes that a splendid sun-spot was
visible to the naked eye (defended of course by coloured glass) on
Christmas-day; other spots also being perceptible on the sun's disc.

The sun-spot maximum has undoubtedly passed now. It probably

occurred in 1SS3-4.

—

Rowl.\np Warp, F.ti.S , and W. Westcautii.

rteceived.—K. How.^kd ISiiuiull. All saline matter nnust bo
carefully soaked out of sponges, or they will never dry at

;<11.—J. W. Alex.\nder. Il»ckel's ;vther must bo the inter-

stellar tether and nothing else. Your notion that the latter is

" an attenuated gas" seems peculiarly wild, inasmuch as it

mast possess properties such as no gas does or ever could

possess. Can you not see that the ejection of a stream of

meteors from a sun (or planet) may have been a continuous

operation

—

Parva componerc ma*]ui:<, Vesuvius and Ktua don't go off

like 81-ton guns, and become instantly quiescent.

—

Facieii.\t. The
assertion was, perhaps, a little too sweeping; but, assuredly, as a

rule, silicified wood is more recent than that mineralised in other

ways

—

e.g., the Craigleith fossil-trees, the ordinary ciirboniferoua

fossil vegetables, Ac. Tour suggestion that a man on a hill appears

taller, from a spectator beneath him unconsciously setting him on

the top of an imaginary column, is one the feasiliility of which can

oidy bo determined by experiment.

—

Scorpio. 1 do not fancy that

the lecture to which you refer (excerpts from which appear in

Bishop Colenso's work on the Pentateuch) was ever republished.

The Association would hardly do it; and all its author's works
with which I am familiar are monographs. I regret heartily that

my inexorable rule about poetry compels me to exclude your very
witty verses, but, if I let them in, just for the sake of giving

readers a hearty laugh, I should have an avalanche of maun-
dering rhymed nonsense in the course of three or four posts,

accompanied by urgent requests for its insertion.

—

St. Leonard's

Club and Geokge D. Bhowx ask "Five of Clubs"—who
is not at present in town—why, in the sinjular game
of Whist recently played in America (p. 534, Vol. VI.), Z
should take his partner's Queen in the first hand ?

—

Architect.

By all means use £. s. d. for yards, feet, and inches if yon like.

I am not concerned to tirge that they had a long prior definite

connotation.— J. Mercer sends an account of a surpassingly

beautiful chromatic sunrise witnessed in Liverpool and its neigh-

bourhood on the 12th ultimo. Has there been another Krakatoa
emption?—G. G. Hurlixgham. Eeferred to the Messrs. Wyman &
Sons.— S. Hope. Your query is very much too vague. If you wish

to study the face of the sky, furnish yourself with a really good
3-inch achromatic, and go systematically through the series of

papers, " Nights with a Three-inch Telescope," which appear in our

first four volumes. If you want to obtain a general view of astro-

nomical science, buy Ball's " Elements of Astronomy," published

in Longmans' "Text-books of Science."—R. F. H. is of opinion

that the adipose tail of the Diimba (a sheep peculiar to Afghanistan

and the Cape) presents "a nut for philosophers," who are evolu-

tionists, to crack. He also propounds the theory that whirlwinds

have their origin in electrical discharges from the earth into the

atmosphere, and that their subsequent course is largely influenced

by terrestrial magnetism.

—

C'o.mmextatoe. Mr. Liddle (letter 1524,

p. 471) will doubtless appreciate the recognition of the value of

his evidence in favour of tea and coffee. I cannot insert poetry

here, be it in the form of translation or othern'ii=e. This rule is

inexorable, and compelled me reluctantly to omit some very clever

verses recently (vide reply to "Scorpio"). Your penultimate
communication was left unacknowledged from its offensively

patronising tone. I do not require your advice as to the method
of conducting Knowledge— I do not really; and fail to recog-

nise your right to speak ex cathedrd. as to what should

be admitted into, and what should bo excluded from,

these columns.—W. L. Caepe.nter. Received with thanks.

—

M.K.C.S. The odds that the gaesser will be right in any

single instance are obviously - Now, by the familiar rule, if

there be any number of independent events, and the probabilities of

their happening be — - - and so on respectively, the probability
7jj» Tit r»

that they will all happen is <tc. In your ease, our hypothetical
mnrt

m, n, and r are all 2, so that the odds against a man being right

/ , ,. 11
(or wrong) every time are — or
^ ""^ ^ 2" 16384.

CPur mWn^t Column.
Bv Five of Cldds.

rilllH following game is the one referred to In our last ; I

JL one sense artificial that the conditions describtMl by Mr
are led up to by play not described by him, but doviacd to

about those conditions :

—

The Hanos.

t IS Ml

Clay
bring

, ( D. A,

IS. 7,

Kn, 8, 0, Kn,
A,

4, 2.

), 2.

D.

S.

u.
c.
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(2^ur Cf)rge( Column,
By Mephisto.

AX INTERESTING VAKIATION IN THE EVANS GAMBIT.

Compromised Defenxe.

A CORRESPONDEXT wrot', asking why we gave some specimen
games in this defence in which White won, whereas we declared
the play in favour of Black. Our answer is that we give specimen
g.imes not as theoretical proofs, but as practical illustrations of
what a certain variation mav possibly—but not necessarily—lead
to.

These games have the further use of testing the soundness of
theory. The more the games are at variance with a hitherto
recognised line of play, the more the games deserve quoting, and if

analysis proves the play sound, then the theory of the particular
opening will have to be modified accordingly.

A case in point is contained in the following interesting variation,

in which it is somewhat doubtful whether Black has reallv a good
defence, i.e., 1. P to K4, P to K4. 2. Kt to KB3, Kt to Q,B3.
3. B to B 1, B to B-1. 4. P to QKt4, B x P. 5. P to B3, B to R4.
6. P to Q4, P X P. 7. Castles, P x P. 8. Q to Kt3, Q to B3.
0. P to K5, Q to KtS. 10. Kt x P, KKt to K2. 11. B to E3,
Castles. 12. QE to Q sq., P to Kt4. 13. B to Q3, Q to K4.
14. Kt to K4:—

Black.

m
w

White.

We have recently played several games from this position, bnt
have not been able to meet with any player who defended Black's
game to our satisfaction. The best defence arose from Black con-
tinuing with

14. P to Kt.5.

15. B to Kt2
Jlore often than not Black lost. Black played now P to KE3, in

order to avoid the threatened sacrifice of B x RP (ch) at the moment
the Q reaches K3, but if

15. P to KR3
IG. P to KR3

threatening Kt to Kt3 ; the Q could not retire to KtS, on account of

Kt to BG (ch), therefore

IG. Kt to B4
17. Kt to KtS Kt X KJ
18. P X Kt B to KtS (ch)

19. K to R2 P to Q3
20. Q to Q5 B to Q2
23. P to Kt4 and White won.

An interesting variation was tried here on Black's 20th more,
when Black plaved Kt x P. 21. B x Kt, P x B. 22. Q x R, B x P.

23. Q X R (ch), k X Q. 24. P x B and White won.
Another line of play, recommended by Zukertort in his notes to

his game with Hirshfeld, in the " Chess Monthly," was tried, i.e.,

14. 11 to K sq.

15. Kt to KtS Q to Kto
16. B toK4 Pto KtS
17. B X Kt on K2 R x B
18. P to KR3 Q to B5
19. BxKt Px B
20. E to Q4 Q to R3
21. Q to R3 and White won.

Then again in this variation Black attempted on his IGth move
to play at that moment instead of P to KtS, P to QKt5, which
resulted not unfavoui-ably, although by no means quite satisfactorily.

On the other hand, we
White, i.e.,

14.

15.

IG.

17.

18.

give another line of play, attempted by

R to K sq.

Kt to KtS Q to KtS
P to R3 Q to QR5
B x P (ch) K X B
Q X BP and White won.

Finally we have to consider whether it is not after all a choice of
the least evil for Black to play Q to KS, allowing the EP to be
taken by the B, and moving in reply thereto K to R sq.
We shall be very pleased to receive and publish any noteworthy

contribution by our readers to this opening.

SELECTED PROBLEM No. 145.

By W. R. Coe.

Black.

r?»i

WM
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NEEDED STAR-SURVEYS.
By Richard A. Proctor.

(Continued from p. 8.)

SIR JOHX HERSCHEL naturally rejected the idea

that the features of the Magellanic Clouds are to be

thus explained. Even if we could suppose, he said, that

one of these clouds had the shape of a long cylinder whose
axis was directed exactly towards our solar system, it

would be impossible to suppose that the other is to be

similarly interpreted, that a similar strange chance had set

a second long cylinder of stars in space with its axis bear-

ing exactly on the sun's family. lie does not seem to

notice the yet more fatal objection that each Magellanic

Cloud would have to be something more than a cylinder of

stars so situate : at an immense distance beyond each

cylinder, and exactly in the prolongation cf its axis, there

would have to be a cloud of star-clouds, to account for the

multitudinous nebul.'e within the nubecula. But Sir John
Herschel pointed out objections enough to convince every

one that the Magellanic Clouds have in reality the rounded
form which they appear to have. Then he went on to

bhow that this being so, the distance of the remotest object

in either nubecula does not exceed the distance of the

nearest, by more than as ten exceeds nine : within these

narrow limits of distance, he say.s, lie all orders of stars

from the seventh down to the faintest visible in the great

gauging telescope, nay even to milky light completely

irresolvable into stars, besides all orders of nebula:, cluster-

ing, irregular, round, elliptical, resolvable and irresolvable,

bright and faint.

All this shows that science had been quite mistaken in

supposing that the stellar universe consists merely of stars,

not dififering greatly in size, or much more richly strewn in

some parts than in other.s. Just as the old idea of the

solar system formed by Copernicus, as a central body
circled round by six planets, has long since had to give

way to the diversified system recognised by the astronomy
of to-day, with its sun and giant planet>-, terrestrial jilanets

and asteroidn, large moons themselves as worlds and small

moons like those of Mars, the ling system of Saturn, and
finally (at present at least) the Conietic and Meteoric
systems, so has the old and simple idea of the stellar

galaxy had to give place to the conception of a mo«t
complex system, with giant suns, suns like our own, and

minor suns, double, triple and multiple suns, clustering

aggregations, streams, branches, clouds, and complex

groupings of stars of all orders, with nebuho of all kinds,

stellar and gaseous, round, oval, ring-shaped, spiral, and

irregular.

And hero I would pause for a moment to correct an idea

which has been very frequently suggested in terras implying

that it is the obvious ex|ilanation of what we see instead

of being absolutely inadmissible. ]n almost all works ot

astronomy, when the varying degree of resolvabiiity within

cloudlike regions of star space has been mentioned, we find

the minute points of light recognised when resolution is

effected, treated as if of necessity they were suns like our

own, each girt round by its family of worlds But this is

altogether incorrect. It is absolutely certain that stars

strewn through space like our sun and his fellow-suns (the

individual stars of our constellations), could never appear

as a milky, unresolved nebulosity : for the .simple reason

that with increase of distance the individual stars,

even were they as large as Sirius, would disappear

long before they drew clo.se enough together to present the

appearance of irresolvable cloud. This is easily shown.

Suppo.se the stars visible to the naked eye to be all suns

like our own, the faintest being therefore about a hundred

times farther away than the brightest. Then for that

spherical region of space to bo removed to so great a

distance that the whole set of some G,000 stars formed a

cloud as large as the moon, the centre (our sun suppose)

would have to be removed to a di.stunce exceeding

more than a hundredfold the entire diameter of the

sphere, and therefore exceeding more than two hundred-

fold the distance of the faintest visible star from our

solar system. All those G,000 stars then would lie not

only enormously beyond our unaided vision, but beyond

the range of telescopes of considerable light-gathering

power. For, removing the faintest, to a distance two

hundred times greater would correspond to reducing its

light to one-eight millionth part of its present amount.

But six thousand stars strewn over such a portion of the

heavens as the moon covers, would be easily separated : the

average distance between them would be twenty seconds of

arc, and double stars separated by such a distance as that

are considered quite "coarse." Tiius, long before the

individual stars were merged into each other by the effect

of distance, each would be separately undiscernible. Now
it should hardly be necessary to point out that to speak of

stars separately invisible, but lying at distances easily dis-

cernible (as such), forming a milky light, however faiut, is

utterly absurd. It is essential for the production of such

milky light as we see in the galaxy, that the apparent dis-

tances of the separate stars should be lost through effect of

distance before the st.ars cease to be visible.

As the jioint considered in the las,t paragraph is of great

importance, and very little understood (or noticed, if under-

stood), I give the following illustrative tests :

—

9 • *

« o «

e « • •

Here vre have three groups of dots all of tbe same sizo,
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but less closely in 2 than in 1, and still less closely set in 3.

Now if the page be set up where the light falls well upon
it, and then the observer retreat gradually from it, he will

find that at a certain distance 1 assumes the appearance of

a darkish grey square, while the separate spots in 2 and 3
remain still visible. Farther away 1 remains as a darkish
grey square, of just the same tint as before, but smaller

;

- appears as a light grey square, and the separate spots of 3

arc scarcely discernible. But passing farther away the
separate spots in 3 disajipear altogether from view without
having coalesced, as those of 1 and 2 successively did, so
as to form a tint. When last seen they are still at recog-
nisable distance from each other. Moreover the tints of
1 and 2 remain unchanged as you pass farther away. All
that happens with these squares is that they appear to
become smaller with increase of distance.

These illustrative tests show that the mere visibility of
milky nebulosity in the star-depths tells something about
the diatribution and nature of the stars within the region
observed. Stars separated by considerable distances can
never appear like a diffused cloud. Stars of the same size,

but somewhat more closely set, will appear as a very faint
nebulosity if far enough away ; if still more closely set,

such stars will appear as a brighter nebulosity, even when
at a more moderate distance ; and a number of such stars
very closely set indeed will appear as a very bright
nebulosity even at a small (relative) distance. But
wheresoever set beyond the distance at which nebulosity
results, a star-cluster will appear neither brighter nor
fainter, only larger when nearer and smaller when farther
away.

Thus when we see a bright milky nebulosity in a rounded
region (the shape showing that we have not to do with
enormously long ranges of stars in the direction of the
line of sight), we know that we have before us closely-set
stars, not stars strewn like those which form our constella-
tions. We know that the stars in Cassiopeia for instance
could never form a nebulous group such as the Pleiades
appears to weak eyesight, or the beautiful cluster in the
sword-hand of Perseus to the keenest vision. For we
know that long before the stars in Cassiopeia had ap-
proached near enough to each other,—through the reces-
sion of the group,— to coalesce, they would have disappeared
wholly from view. Nor would any further increase of
distance and the use of the telescope make any difference :

the telescope would increase the brightness of the stars
themselves as it increased the apparent distance between
them

; and at whatever distance the stars disappeared to
telescopic vision they would still be as far from coalescing
as when similarly disai)pearing to ordinary vision.*
So that the group of stars Ibrming the Pleiades is

altogether differently arranged from the group of as
many stars forming Cassiopeia ; the group forming the
Beehive (Pnv-icpe in Cancer) is again differently arranged,
the group in Perseus differently arranged still ; and in tine

each star-grouping is unlike its fellows, just as the family
of giant planets is unlike the family of terrestrial planets,
and that family again unlike the zone of asteroids. The
arrangements of stars are as varied as are the stars them-
selves unlike in size and glory : the architectuie of the
.stellar universe is as diverse as its materials.

(To he continued.)

* Perhaps I should rather say to ordinary vision corrected by a
jilasa just making the stars neat and well defined ; for there is
not one man in a thousand whoso view of a star group is not
to some degree improved by the use of an eye-glass just adapted
to correct the defects of his vision—defects scarcely noticeable
otherwise.

THE WORKSHOP AT HOME.
Bv A Working Man.

( Continued from p. 480 of Vol. VI.).

OUR last piece of work was a set of bookshelves. I
now propose to show how to construct an equally

useful piece of furniture (if that is the right way of
describing it) : I mean a kind of wardrobe cupboard in a
bedroom recess. Fig. 33 is a plan of our recess

—

i.e., a

Fig. 33,

view of its shape as it would be presented to an eye in the
ceiling over it. I will suppose it to be 4 ft. 6 in. in

extreme width, and 1 ft. deep—common dimensions
enough, and this we are going to fit up as shown in Fig.

34, which represents our cupboard with the doors and their
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it up true, and, if necessary, joining two bosirds edge to edge

to form one of the reipired widili, this last operation, of

course, being performed before the board is finally " trued

up." In fastening the side boards, j--*, to the wall, of

course, all we had to do was to see that they were of the

proper height, width, and thickness, and to nail them to the

wall itself ; but, in the case of the division, </, wc shall have

a little more trouble iu fixing it, because, as wUl bo at

once seen, it stands edgeways to the wall. First we must

cut out the shape of the skirting-board (NA- h, Fig. o I) from

the back and bottom of our G ft. 11 in. ))lank, until the

hinder edge tits flat against the wall, ir, u: A screw must

pass through the front edge diagonally into the floor (see B,

Fig. 30, p. 480, of Vol. VI. of Kxo\YLEDt;E), while three

stout clasp nails driven through the top board, I, into the

upper edge of d, will make it all secure. The ends of

this top board must, of course, be secured to the side

boards, s, s, in a similar manner. The four shelves,

of 1-in. planking, 10^ in. wide (.s7/, $h. Fig. 31) are to be

fitted in precisely as were the bookshelves, whose manufac-

ture I described on p. 479 of the last volume. The space

beneath them and the floor is handy for boots, ttc. In the

right hand compartment, we nail round three sides of it the

board c, c, 5 in. wide, into which are glued the pegs, p, p,]>,

for hanging clothes on. As I am sujiposing that the

amat€ur is not yet in possession of a lathe, he will have to

buy these pegs ; but their cost is very small indeed at any

turner's. It will be noted that the boards, c, c, must be

r O

pa

ft

PC

Fig. 35.

" mitred " at the ends where they meet. So far, we Lave

fiUed our recess with shelves and pegs, but have, of course,

left the whole thing open to the room. We want, though,

to make a cupboard of it, and to this end must fit it with

two doors. Before reading what is about to follow, I

recommend the amateur carpenter to turn back to p. lo.j

of the Vlth Yolume of this paper, and refresh his memory
by a careful study of the directions for making the frame

of a screen, because we shall, to a c jnsiderable extent, repeat

what we did in that case. The frame,/, /(Figs. 33, 34, and

3-5) is of lA-in. stufi when planed up, and is 3 in. wide. It

is tenoned and morticed together at its two upper corners.

and is screwed to the cdge.s of the boards, s a Obviou.sly,

these (like d) will have to be accurately c\it out at their

back bottom c"dges to fit over the skirting-board, and, like

(/, should be firmly attached to the floor, too, through their

front bottom edges, by diagonally-inserted screws. These
must be carefully countor.-junk, or wc shall not be able to

hang our doois. It will be observed that the outside

measurement of this frame is G ft. 2 in. by 4 ft. G in. ; its

inside measurement .">
ft. 1 1 in. by 4 ft. This last evidently

represents the onli^hh dimensions of the space immediately

to be filled by the jiair of doors, which we now proceed to

make.

The making of this pair of doors differs in one or tw(j

respects from the construction of the screen-frame on

pp. 15.") and 15G of the last volume, and it is to elucidate

the dillerenco that I have drawn Fig. 3G. The three pre-

vious ones are all, as I have previously said, drawn to

scale. Fig. 3G is neither drawn to scale nor in perspective,

but as I can show the way in which a door is put together

better in this way than by any perspective view, and as

my object is to teach amateurs, and not to produce pretty

or arti.stic pictures, it must stand as it is. The " stiles
"

and "rails" (s< and ;• Fig. 3G) are of U in. stufi", the
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outwards into the bedroom. A little examination of the

way in which the flat plates of the butt are countersunk
into the frame and the door&tile respectively, will teach

him more than a page of description. A couple of cup-

board handles with a small flat bolt may be easily fixed by
the aid of the centre-bit and a firmer chisel. Finally, a

piece of planking 4 ft. 6 in. long, 9 in. wide, and .V in. thick

may be nailed on to cover the gap between the top of the

door-frame and the top of the cupboard {tt. Fig. 34), this

may be moulded as recommended for the upper part of the

bookshelves, whose construction I described in Vol. VI.,

p. 479, and finally the whole structure should be painted

to match the rest of the rcom.

CHATS ON
GEOMETEICAL MEASUREMENT.

{Continued from p. 11.)

By PacHARD A. Pkoctor.

THE HYPERBOLA.

A. I do not feel quite satisfied yet, with regard to the
conic sections. We have done very little with the hyjier-

bola. Can you not show how it is to be dealt with
geometrically ?

J/. I would not trouble about it if I were you. You
will not regard the result, or much of the work as

geometrical.

A. Still, T should like to have an idea of its nature. The
area of the parabola came out so neatly, that I want to see

why the hyperbola cannot be conveuiently dealt with.

M. I have no objection. Let K A K' (Fig. 1) be a
rectangular hyperbola ; C its centre ; A L its axis ; C A,
C B its semidiametera ; and ON, C N' the asymptotes. I

suppose what j-ou want is to determine the area of such a
space as A P K L, where K L is drawn perpendicular to
the axis 1

Fig. 1.

A. That was what we did with the parabola.
M. Note first, then, that drawing X K K' N' as in the

figure, C A, A L being given lengths, K L and K K are
known. For K K . K N'=sq. on A h' or B C. Thus, if, on
N N', a semicircle N k N' is described, and L li being taken
equal to A V, k h k' is drawn parallel to N X', then k K,
/. K' perp. to N N', give points K and K' on the hyperbola;
and K L is thus seen to be equal to a side of a right-angled
triangle L K k, whose hypothenuse is equal to LN (or C L)

its other .side to B C or C A. Thus, in what follows we
may deal with X K, K L as assigned lengths. (We note

also in passing a way of obtaining any number of points on
the hyperbola by the simple geometrical construction just

indicated.)

A. And now, can we determine the area A P K L ^

J/. Xot directly. For the lengths corresponding to

K L are not so simply related to A C as to make a series

of thin rectangles, perp. to C L, conveniently summable (if

I may invent such a word).

A. How then are we to proceed?
J/. The simplest rectangular relations of the hyperbola,

—those, therefore, which seem most likely to suit our

purpose,—belong to the space between the hyperbola and
its asymptotes. As you know, if from P, P ^ and P V

are drawn perp. to the asymptotes, the rectanoje P / C ^' is

constant, and equal to the square ADC D'. (This, by the

way, gives another and a still more convenient way of

obtaining points on the hyperbola : thus draw any straight

line CoO cutting D A in o, and D'A, produced, in O;
then 0^ parallel to C N', meets I' o parallel to C N, pro-

duced, in P, a point on the hyperbola. For the parallelo-

grams U' and D D' ai'e equal, since l.o and oD' are

complementary.)

A. Do you think it is well to go off on these side

tracks 1

J/. For me the chief charm of mathematics resides in

side views ; and wo are not in such a hurry, here, that

we need always " 'ammer, 'ammer, 'ammer along the 'ard

'igh road." To return to the main track, however,

—

suppose we deal with such an area as P Z E K, obtained

by drawing perps. P I and K E to C N. Now, if we try

drawing Q m, E n, and so on, perp. to C N, at equal dis-

tances from each other, we shall find we make no progress

;

for the rectangles Q I, Pi in, io., are not conveniently pro-

portioned to each other, or to any other set of rectangles,

as in the case of the ellipse and parabola. Suppose, then,

we try, next, such an arrangement that the rectangles Q /,

R m, ifcc, shall all be equal. In this case we have

I in :mn:: Hn : Q M
: : C m : C n (since C m . m Q= C n . n R)

Cl:Cm:: Cm : Cn
so that C/:C« ::(CO-:(Cm)-

A similar relation holding for all the points of division

along I E, it follows that if there are n spaces like I m, m n,

between I acd E,

—

C/:CE::(CO":(Cto)»
CE /Cots".

wherefore, taking logarithms

A. Oh, come ! I say, you know ! These are geometrical

chats, are they n it ]

M. And taking logarithms is not a geometrical process,

you would imply 1

A. Well, I think Euclid would have been rather sur-

prised if you had as-ked him to take a logarithm.

J/. We have arrived at a stage where we cannot help

ourselves. Just as the area of the circle (and therefore

that of the ellipse) can only be determined by arithmetical

operations, so it is with the area of hyperbolic sections.

Arithmetic is, however, very closely related to geometry.

Observe, the relation we have just obtained, means that

the length of C E bears to the length of C ? (these lengths

being expressed as numbers) is the same ratio which the nth
jiower of the length of C m bears to the nth. power of the

length of C m (these lengths being also represented as

numbers). Now what we want to determine, in reality, is

the length C m, such that n spaces measured off from I on
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»k'- 1 /ImY

the principle we have adopted (i.t' , all the rectauglcs like

Q /, R lit, equal) shall briug ua to E. We have found an

arithmetical relation which hajipcns to serve our purpose,

because we /lajijiin to have desired and utilised the arith-

metical function known as a logarithm : if we decline to

avail ourselves of this knowledge, we can go no f\irther.

.1. Let us do so, then, by all means. After all, it was I

who invited you to the task.

M. Taking logarithms, then, we have (using Neperian

or natural logarithms),

—

, CE , Ow
log^=,<log-^^;

i Im 1 llm^

wherefore, when n is very large, so that I m is very

small, and all the terms but the tirst in the above series

may be neglected compared with the first,

C / CE
H = ;— . log -77-r

Xow we have divided the space P Z E K into 71 rectangles,

each equal to Q ,ti . in /, or to F I . I m (it is the same thing

when H is very large). Hence we have, when n is very

large,

sum of rectangles in P / E K= /t . P ? . I m ; or

CE r.w 1
/CE\^squareDDMog/ — j;

—
=- I ; and

area A P K L= 1 (sq. on C L - sq. on CD- sq. on E N)
^^, , CE

-sq. ^^' '-

area P ; E K=C /. P ?. log r_^:
° CI

D D'. log

:

CD
A. Can the oblique hyperbola be similarly dealt with 1
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warm water, leaving it for an hour or two, or longer, and
then pressing out the licjuid.

I find that oatmeal porridge, when thus treated with malt

or malt extract, is thinned by the conversion of the bulk of

its insoluble starch into soluble dextrine ; that boiled rice is

similarly thinned; that a stiff jelly of arrowroot is at once

rendered watery, and its conversion into dextrine is demon-

strated by its altered action on a solution of iodine. Instead

of instantly striking a blue-black colour on admixture, only

a slight brownish tinge is di.«played, and Udt even this when
the temperature has been oarefuUy maintained.

Sago and tapioca are similarly changed, but not so com-

pletely as arrowroot. This is evidently because they con-

tain a little nitrogenous matter and cellulose, which, when
stirred, give a milkiness to the otherwise clear and limpid

solution of dextrine.

Pease-pudding when thus treated behaves very instruc-

tively. Instead of remaining as a fairly uniform paste, it

partially separates into paste and clear liquid, the paste

being the cellulose and vegetable casein, the liquid a solu-

tion of the dextrine or converted starch. Turnips, carrot?,

potatoes, ifec, behave similarly, the general results showing
that, so far as the starch is concerned, there is no practical

dilEculty in obtaining a practically sufficient amount of

conversion of the starch into dextrine by means of a very

small quantity of maltose.
" Hasty pudding," made of boiled flour, is similarly

altered
;
generally speaking, the degree of visible altera-

tions is proportionate to the amount of starch, but the

smaller the proportion and the greater that of cellulose, the

more slowly the change occurs.

I have made a malt porridge by using ground malt, from
which I sifted out as much huskaspossible, instead of oatmeal.

I found it rather too sweet ; but, on mixing about one part

of malt flour with four or more of oatmeal, an excellent

and easily-digestible porridge was obtained, and one which
I strongly recommend as a most valuable food for strong

people and invalids, children and adults.

Further details of these experiments would be tedious,

and are not necessary, as they display no chemical changes
that are new to science, and the practical results may be
briefly stated without such details.

I recommend, 1st, the production of malt flour by
grinding and sifting malted wheat, malted barley, or malted
oats, or all of these, and the retailing of this at its fair

value as a staple article of human food. Every shopkeeper
who sells flour or meal of any kind should sell this.

2nd. That this malted flour, or the extract made from it

as above described, be mixed with the ordinary flour used
in making pastry, biscuits, bread, &c.,* and with all kinds
of porridge, pea soup, and other farinaceous preparations,

and that when these are cooked they should be slowly

heated at first, in order that the maltose may act upon
the starch at its most favourable temperature—50 or 60
degrees below the boiling-point.

3rd. When practicable, such preparations as porridge,

pastry, pea-soup, pease-pudding, ko, should be prepared
by first cooking them in the usual manner, then stirring the
malt meal or malt extract into them, and allowing them to

remain for some time. Tliis time may vary from a few
hours to several days—the longer the better. I have proved

* I have lately learned that a patent was secured some years ago
fur " malt bread," and that it is still obtainable from many bakers,
who make under a licence from the patentee. The " revised
formula" for tliis, which I have just obtained, says: Take of
wheat meal, G pounds ; wheat flour, G pounds ; malt flour, G ounces ;

German yeast, 2 ounces; salt, 2 ounces ; water sufficient. Make
into dough (without first melting the malt), prove well, and bake
in tins. Malt flour' is also sold, but at fancy prices, absurdly beyond
its just value.

by experiments on boiled rice, oatmeal porridge, pease

pudding, A'c , that complete conversion may thus be eflected.

When the temperature of 140 deg. to l.'iOdeg. is carefully

obtained, the work of conversion is done in half-an-hour or

less. At 212 deg. it is arrested. At temperatures below
140 deg. it proceeds with a slowness varying with the de-

pression of temperature. The most rapid result is obtained

by first cooking the food as usual, then reducing its tem-

perature to l-iiO deg., and adding the malt flour or extract,

and keeping up the temperature for a short time.

iih. Besides the malt meal oi malt Sour, which I pre-

sume will be preferably made from barley, I recommend
the manufacture of what I may call " pearl malt," that is,

malt treated as barley is treated in the manufacture of

pearl barley. This pearl malt may be very largely used in

soups, puddings, and for other purposes evident to the

practical cook. It may be found preferable to the malt
flour or meal for some of the above-named purposes,

especially for making a puree like Rumford's soup. I

strongly recommend such a soup to vegetarians, i.e., the

Rumford soup. No. 1, already described, but with the ad-

mixture of a little pearl malt with the pearl barley (or malt
meal failing the pearl malt).

A small proportion of malt flour, l-20th for example, has

a considerable effect, and if a fancy price is to be paid for

it such a proportion may be used, but if it comes into suffi-

cient demand to be subject to wholesome competition

larger proportions up to one-fourth will be desirable.

In my experiments I used the malt extract in order to

render the result visible, but this is not necessary in prac-

tice. Either the extract or the flour may be used, as may
be convenient. In all cases time should be allowed for the

conversion of the starch to take place before raising the

temperature to 212°, keeping in view the principles above

explained as regards the temperature and time required for

conversion.

I have not yet met with any malted maize commercially

prepared, but the experiments that I have made on a small

scale show that it is a very desirable product I name it

here and now (Jan. 8, 1885) to prevent its becoming
patented, as there are so many greedy people who rush to

the Great Seal Office with any idea they may pick up, how-
ever trivial. Any previous publication of the invention is

sufficient to frustrate the monopoly. The same applies to

the other uses of malt that I have specified.

I am still unable to speak positively as to the efficiency

of vegetable diastase in breaking up or effecting the hydra-

tion of cellulose and its conversion into sugar ; but the

following facts are promising :

—

I treated sago, tapioca, and rice with the maltose as

above, and found that at a temperature of 140° to 150°

all the starch disappeared in about half-an-hour, as proved

by the iodine test. Still the liquid was not clear, flocculi

of cellulo.se, ic, were suspended in it.

I kei)t this on the top of a stove several days, the tempe-

rature of the liquid varying from 100° to 180", while the

fire was burning and falling to that of the atmosphere at

night. The quantity of the insoluble suspended matter

sensibly diminished, but it was not entirely removed.

This has led me to make further experiments, now in

progress, on the ensilage of human food, with the aid of

diastase. I am packing various kinds of vegetable food in

small silos, adding to them varying proportions of malt

flour or malt extract, and I hereby declare, for the benefit

of would-be patentees, that this invention, whether worth-

less or otherwise, is mine, and cannot be secured by them,

as I have witnesses of the date of this writing and copy

thereof. I shall certainly not patent this, or any of the

above inventions myself, and will prevent others from
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interfering with their free use in the improvement and

cheapening of our food supplies. I am also treating such

vegetable food material with various acids for the same
purpose, and make the same claim in reference to this.

When by these or other means we convert vegetable

tissue into dextrine and sugar, as it is naturally converted

in the ripening of a pear, and as it has been artitioially

converted in our laboratories, we shall extend our fooil

supplies in an incalculable degree. Swedes, turnips, mangold-

wurzels, ic, will become delicate diet for invalids, horse-

beans better than beef ; delicate biscuits and fancy pastry,

as well as ordinary bread, will be produced from sawdust

and wood-shaviugs, plus a little leguminous Hour.

This may be done now. Long ago I converted an old

pocket-handkerchief and part of an old shirt into sugar.

Other chemists have done the like in their laboratories. It

has yet to be done in the kitchen.

I should add that the sugar referred to in all the above

is not cane-sugar, but the sugar corresponding to that in

the grape and in honey. It is less sweet than cane or beet

sugar, and a better food.

I no!v conclude this series with the expression of my
tirm conviction that the application of chemical science to

cookery is capable of vastly extending and improving our

food-supplies, and thereby of greatly increasing the numbers

of prosperous human beings capable of living on the earth.

This, however, demands a great deal of further experiment-il

research.

I have done so little of this in proportion to my sug-

gestions for further research that I fear my readers will

liken these papers to those others found by Prince Hal in

the pockets of Jack FalstatF, " Oh, monstrous ! l)ut one half-

pennyworth of experimental bread to this intolerable deal

of speculative sack !

"

OTHER WORLDS THAN OURS.
A WEEK'S CONTEESATION OX THE PLURALITY OF

WOfiLDS.

By Moxs. de Foxteselle.

with notes by richard a. proctor.

THE FOURTH EVENING (continued).

*' TT "^E are now arrived at the centre, which is always the

> \ bottom or lowest place of what is round ; if we
go on we must ascend : we shall find Mercury, Venus, the

Earth, the Moon, and all the planets we have already

visited ; the next is Mars, who affords nothing curious that

I know of ; his day is not quite an hour longer than ours,

Ijut his year is twice as long. He is a little less than the

earth, and the sun seems not altogether so large and so

'oright to him, as it appears to us. But let us leave -Mars,

he is not worth our stay."
" But what a pretty thing is Jupiter, with his four moons,

or yeomen of the guard '. They are four little planets that

turn round him, as our moon turns round us."

" But why," says she, interrupting me, " must there be

planets to turn round other planets, tliat are no better than

themselves. I should think it would be more regular and
uniform, that all the planets, little and great, without any

distinction, should have one and the same motion round

the sun."

"Ah, Madam," said I, "if you knew what were Des-

cartes's whirlpools or vortexes (whose name is terrible, but

their idea pleasant) you would not talk as you do."

"Must my head" (says she, smiling) "turn round to

comprehend 'em, or must I become a perfect fool to under-

stand the mysteries of philosophy 1 Well, let the world

say what it will, go on with your whirlpools."

" I will," said I ; "and you shall see the whirlpools are

worthy of th(>so transports.

" That, then, which wo call a whirlpool or vortex is a

mass of matter whose parts are separated or detach'd one
from another, yet have all one uniform motion ; and at the

same time every one is allow'd, or has a particular motion

of its own, provided it follows the general motion. Thus
a vortex of wind, or whirlpool, is an iuliuity of little par-

ticles of air, which turn round altogi^ther, and involve

whatever they meet with. You know the planets are borne

up by the celestial matter, which is very subtile and
active ; so that this great mass, or ocean of celestial matter,

which Hows as far as from the sun to the fixed stars, turns

round, and bears the planets along with it, making them
all turn after the same manner round the sun, who iiossessea

the center, but in a longer or a shorter time, according as

they are farther or nearer in distance to it. There is not

any planet next the sun, which does not turn, but he turns

on himself, because he is just in the middle of this celestial

matter; and you must know by the way, that were the

earth in his place, it must turn on itself, as the sun does.

This is the great vortex, of which the sun is lord
;
yet

at the same time, the planets make little particular

vortexes, in imitation of that of the sun. Each of them

in turning round the sun, does at the same time turn round

itself, and makes a certain quantity of celestial matter

turn round it likewise, which is always prepar'd to follow the

motion the planet gives it, provided it is not diverted from

its general motion. ; this then is the particular vortex of the

planet, which pushes it as far as the strength of its motion

reaches ; and if by chance a lesser planet falls into the

vortex of a greater planet, it is immediately borne away by

the greater, and is indispensably forc'd to turn round it,

tho' at the same the great |)lanet, the little planet, and the

vortex which encloses 'em, all turn round the sun. 'Twas

thus at the beginning of the world, when we made the

moon follow us, because she was within the reach of our

vortex, and therefore wholly at our disposal. Jupiter was

stronger, or more fortunate than we ; he had four little

planets in his neighbourhood, and he brought 'em all four

under his subjection ; and no doubt we, tho' a principal

planet, had met the same fate, had we been within the

sphere of his activity : he is ninety times bigger than the

earth, and would certainly have swallowed us into his

vortex ; we had then been no more than a moon in his

family, when now we have one to wait on us : so that, you

ste, the advantage of situation decides often all our good

fortune."
" But pray," says she, " who can assure us we shall still

continue as we do now 1 If we should be .such fools as to

go near Jupiter, or he so ambitious as to approach us,

what will become of us 1 For if (as you say) the celestial

matter is continually under this great motion, it must needs

agitate the planets irregularly ; sometimes drive 'em toge-

ther, and sometimes separate 'em."

" Luck is all," said I ; "we may win as well as lose
;

and who knows we might bring Jlercury and Venus

under our government? they are little planets, and cannot

resist us. But in this particular, madam, we need neither

hope nor fear ; the jilanets keep within their own bouiic's,

and are oblig'd (as formerly the kings of China were) not

to undertake new conquests. Have you not seen when

you put water and oil together, the oil swims a-top'! and if

to these two liquors, you add a very light liquor, the oil

bears it up, and it will not sink to the water ; but put

an heavier liquor, of a just weight, and it will pass

through the oil, which is too weak to sustain it, and
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sink till it comes to the water, which is strong enough
to bear it up : So that in this liquid composed of two
liquor?, which do not mingle, two bodies of an unequal
weight will naturally assume two different places ; the one
will never ascend, the other will never descend. If we put
still other liquors which do not mingle, and throw other

bodies on them, it will be the sanie thiag. Fancy then
that the celestial matter, which fills this great vortex, has

several resting-places one by another, whose weight are

different, like that of oil, water, and other liquors; the
planets too are of a different weight, and consequently
every planet settles in that place which has a just strength

to sustain aud keep it equilibrate : so you see 'tis impossible

it should ever go beyond."
"1 Very well apprehend," says she, "that these weights

keep their stations regularly. Would to God our world
were as well regulated, and every one among us knew their

proper place. I am now in no fear of being over-run by
Jupiter ; and since he lets us alone in our vortex with our
moon, I do not envy him the four which he has."

"Did you envy him," I reply'd, "you would do him
wrong, for he has no more than what he has occasion for

;

at the distance he is from the suu, his moons receive and
send him but a very weak light.''""'

" It is true, that as he turns upon himself in ten hours,
his nights, by consequence, are but five hours long ; so one
would think there is no great occa^on for four moons. But
there are other things to be considered : Here under the
Poles they have six months day, and six months night,

because the Poles are the two extremities of the earth, the
farthest remov'd from those places where the sun is over
'em in a perpendicular line. The moon seems to keep
almost the same course as the sun ; and if the inhabitants
of the Pule see the sun during oue-half of his course
of a year, and during the other half do not see him
at all ; they see the moon likewise during one-half
of her course of a month ; that is, she appears to
'tm fifteen days, but they do not see her during the
other half. Jupiter's year is as much as twelve of ours ; so
that there must be two opposite extremities in the planet,
where their night and their day are six years each. A
night six years long is a little disconsolate, and 'tis for
that reason, I suppore, they have four moons; that which
(in regard to Jupiter) is uppermost, finisheth its course
about him in seventeen days, the second in seven, the third
in three days and a half, and the fourth in forty-two hours :

and tho' they are so unfortunate as to have six years' night,
yet their course being exactly divided into halves, they never
pass above twenty-one hours, wherein they do not see at
least the last moon, which is a great comfort to so tedious
a darkness : so that be where you will, these four moons
are sometimes the prettiest sight imaginable ; sometimes
they rise all four together,! and then separate according to
the inequality of their course ; sometimes they are all in
their meridian, rang'd one above another ; sometimes you
see 'em at equal distances on the horizon ; sometimes when
two rise, the other two go down. Oh ! how I should love
to see this pleasant sport of eclipses ! for there is not a day
passes, but they eclipse the sun, or one another ; and they
are so accustomed to these eclipses in that planet, that they
are certainly more of diversion than of fear."

(To be continued.)

* It is worthy of notice that many writers who have dealt with
this point since Fontenelle's time, have failed to notice the point
on which he here touches.—E. P.

t It is impossible th<at all the moons of Jupiter can rise, and be on
the meridian at the same time. For the movements of the three
inner ones are so related that when two are in conjunction the third
is in opposition to them.—R. P.

ELECTRO-PLATIXG.
By W. Slisgo.

XVII.

As indicated in the previous article, the recovery of the
silver from the stripping solution is, from an econo-

mical point of view, necessary. A copious accumulation of
crystals, observable on allowing the solution to cool down,
is a sure sign that the solution has done its work.
Warning is also given by more or less persistent slow-

working. Being satisfied that the solution is ready for

de-silvering, it shotdd be diluted with a quantity of cold
water. A ccnsiderable proportion of the silver may then
be precipitated in greyish crystals by the addition of a few
pieces of zinc. Chemically the zinc displaces the silver from
its solution. The whole of the silver is not easily separated
by this process, but the addition of a small quantity of
hydrochloric will complete the precipitation. The acid
should be added so long as the characteristic white precipi-

tate of chloride of silver is produced. The supernatant
liquid is then decanted, ai;d the precipitate washed several

times in fresh water, the zinc remaining undissolved being-

removed during the washing. The precipitate, being next
dried, is mixed with a little dry carbonate of potash, and
heated in a crucible until the whole of the silver is-

separated and collects in a globule or button of fine metal
By another process, the whole of the silver may be con-

verted into the chloride by adding to the diluted stripping
solution, a solution of common salt. The chloride of silver

being precipitated, is washed well and dried, and then mixed
with carbonate of potash, after which it is heated in a
crucible, and the silver separated as before. This plan
answers well.

Another plan, less commendable, is to place the article

to be stripped in the electrolytic bath, and, using it as the
anode or positive pole, to remove the silver by electrolysis.

This method will almost inevitably cause the plating solu-

tion to be spoiled ; but this trouble may be got over by
using a separate bath for the purpose, and employing the
end of a wire as the cathode upon which to deposit the
silver. The passage of a strong current speedily strips the
article of its coating, which may be collected in small
granules as they fall from the wire.

Theoretically, a solution once made should last indefi--

nitely, and with great care it may remain efficient for a
very lengthy period. There are, however, some difficulties

and troubles, to prevent which the greatest precautions are
impotent, and for this reason, if for no other, the solution
gradually loses its power or quality, the deposit becomes
bad in colour, and is liable to strip when subjected to the
polishing processes.

Amongst the causes producing a deterioration of the-

solution may be mentioned the gradual absorption of car-

bonic anhydride (or carbonic acid) from the air, and the
consequent conversion of the free cyanide into carbonate of
potash. This is fur a time rendered harmless, or rather
the dissolving quality of the solution is maintained, by the
addition of free cyanide.

The greatest care is insufficient to prevent this action.

There are, however, a number of troubles introducible by
the experimenter. Sometimes the solution is improperly
I)repared, sometimes too large a proportion of brightening
solution is added, and sometimes too much free cyanide
is added. These are all mistakes which are easily made ;

while, again, efforts to improve the solution are a fruitful

source of difficulty. Impurities, too, become troublesome,
and if not carefully watched and guarded against, they
will speedily render a solution unfit for use.

Amongst the plans or methods available for the separa-
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tion of silver from a sp.>ilt solution is one in which the

silver is precipitate^l by the additiou of acid. The prccipi-

t.ite havins; been dried, is then melted, and a quantity of

silver obtiiiued. Some of the metal, however, remains in

the residue, which ought to be removed. It in^y be re-

covered by a further <;radual fusiug, or by dissolving and
adding a piece or two of zinc and a small quantity of

hydrochloric acid. The precipitated silver and chloride of

silver is then well washed, dried, and heated with potash

in a crucible, wheu the metal septrates as previously indi-

cated when dealing with the recovery of silver from strip-

ping solutions. This process is, however, not commendable,
more particularly to amateurs, as it is accompanied v?ilh

the evolution of prussic acid and other almost equally

pleasant (or unpleasant) gases.

Another process is to evaporate the solution to dryness,

or nearly so, and mixing the residue with small quantities

of nitrate of potash and common salt, fuse it till the silver

is reduced to the metallic state and appears as a button at

the bottom of the crucible. The molten metal may be

obtained in the granulated form by pouring it into a quan-

tity of cold water. The metal so obtained is not often pure,

and, therefore, not tit to be used in preparing a fresh solu-

tion, or in making up into an anode. It has, however,

a marketable value.

The best plan for amateurs, if not for trade purposes, is

that suggested by one to whom all electrical students owe a

debt of gratitude. The process is, to some extent, a modi-

fication of the one first mentioned ; but the gases, which
would otherwise prove a fruitful source of trouble and
danger, are utilised in the preparation of a new plating

solution. These gases are, therefore, not only prevented

from acting injuriously, but are a cheapening element in

subsequent processes. " Place the solution is a large tlask,

titted with a safety-funnel and delivery-tube,* joined by
an india-rubber pipe, to a wide glass tube, the end of

which dips half an inch into a solution of silver

nitrate in another vessel. Xow add sulphuric acid

gradually by the safety-funnel, allowing the efferves-

cence to subside, and shaking the fla^-k occasionally

;

continue adding acid as long as it produces any fresh

precipitate. Then, by means of a sand bath, t heat the

flask, and keep the solution boiling as long as a precipitate

continues to form in the other vessel. The precipitate is

pure cyanide of silver, and only needs dissolving in cyanide

of potassium to form the fresh solution. The precipitate in

the flask is also cyanide of silver, but not pure, though
sufficiently so for use in moib ca^es. If it is preferred, it

can be reduced by zinc and hydrochloric acid, or dried and
fused." The saving above referred to is effected on the con-

version of the nitrate of silver into the cyanide by means of

the decomposition produced by boiling the bad solution.

Having, I think, said all that is necessary on the subject

of silver-plating, I feel tempted to turn next to electro-

gilding, but the practical difficulties are so many and so

serious, while the expense is prohibitive to the majority of

experimentalists, that I am compelled to defer, for a time
at least, an account of the processes necessary or available

to secure a good coating of the qusen of metals. There
are, however, a number of other metals almost if not
cjuite as beautiful, and much cheaper to work. Some of

them, too, involve questions of great interest, and will well

repay one for the time and labour expended upon them.

* The safety-funnel shonid dip below the level of the solution,
but the delivery-tube should only dip fairly into the flask.

t Consisting of a tin saucer containing a quantity of fine sand,
in which the bottom of the flask is embedded. The object is, on
applying the flame to the tin, to heat the flask nuiformly, or as
nearly so as possible.

THE WEATIll'Ml FOllECASTH OF 1884.

By John W. ST.VNironTii.

AT the beginning of 1884, T submitted to the readers

of Knowlkdiik the results of an analysis of the fore-

casts issued by the Meteorological Ullico during the previous

year. In doing so, it was necessary to show how those

results were obtained, and to explain the system by which
the forecasts were analysed, but having tested the predic-

tions of the past year on the sanu! principle, I shall now
only state the results, referring those who care to go further

into the subject, to my previous articles.*

1.

—

The Wind.— (re) lis Direction.—During last year 301
predictions were made of the direction of the wind, as

compared with .'JOO in 1883. The following table exhibits

the proportional correctness of these forecasts for each
month, tlioso under A' beiiis; quite correct, under A'' nearer

right than wrong, under A- nearer wrong than right, and
those under A' being hopelessly iucorrec^.

A' .\' A^ A'
January IG ... 5 ... 2 ... 2
February 17 ... ... ... 2
March 2:2 ... ... ... 2
April 18 ... 2 ... 1 ... 2
May 19 ... :i ... 2 ... 1

Juno IG ... 2 ... ;{ ... 4
July 2.3 ... 1 ... ... 2

August 14 ... 4 ... ! ... 2
September 20 ... 2 ... ... 4
October 19 ... 4 ... ... 4 .

November 18 ... i- ... 1 ... 1

December l(i ... 7 ... '<i ... 1

Totals 218 ... 40 ... IG ... 27

In other words, rather more than 72 per cent, of the

forecasts were correct, 18 i)er cent, were doubtful, and
less than 10 per cent, were wrong. In 1883 the figures

were C6 per cent., 21 per cent, and 10 per cent, so that

we may say there has been an ap[)reciable improvement
in the forecasts of the wind's direction.

(b.) Its Force.—291 times has the strength of the wind
been predicted, and how far these predictions have proved
reliable is shown in the following table, where the B's

have the same values as the A's in the preceding list :

—

B' B' B- B'

January 11 ... 3 ... 7 ... 4
February 5 ... 2 ... 3 ... 14
March 10 ... 2 ... G ... 6
April 12 ... 2 ... 5 ... 3
May 10 ... S ... 5 ... 3
June 14 ... 7 ... 2 ...

July 17 ... 4 ... 2 ... 2
August 15 ... 7 ... 1 ... 1

September 15 ... 4' ... 2 ... 1

October 13 ... 5 ... 1 ... 6
Xovember 15 ... 4 ... 1 ... 4
December 15 ... 4 ... 2 ... (j

Totals 152 ... 52 ... 37 ... 50

To summarise and compare these figures, we may say of

the forecasts of wind-force that 52 per cent, were correct,

31 per cent, doubtful, and 17 per cent, incorrect, as com-
pared with CO per cent., 2") per cent., and 1.5 per cent, ia

1883. This is a distinct falling off, for, althougli, as I have
previously said, the table by which the.'^e fnrecasts are

tested is of too arbitrary a character to do them full justice,

the comparative results are in no way affected since both

series were tested by the same table. In nearly all those

forecasts which are classed under B', B', and B', the error

has lain in too great a strength being predicted ; very

rarely, indeed, is the Meteorological Office uufJcr the mark.
^ -^*

* Vol. v., pp. 112 and 159.
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^
(serpens)

iw^ XVur^

The Day Sign for the Month.

II. The Weather.— (r() Ra'wfall.—Again I think it

incumbent on me to state that, in testing the forecasts of

rain, only those in which rain or snow was definitely

predicted have been taken iuto account, such terms as

"changeable," "unsettled," and "less settled " not being
regarded as predictions of either rain or snow ; 142 of

these definite predictions were made, and 107 proved
correct—about 75 per cent. In 1883 the figures were
1G7 prophecies, and 72 per cent, of successes. In addition,

rain or snow fell on 73 days when neither was predicted,

or on 13 more days than in 1883.

{b.) Temperature.—Nearly three times as many forecasts

of temperature were issued last year as in 1883, and a far

greater proportion of them were of changes in temperature.

The percentage of successes, however, is not so high, being
70 per cent, in 1884, and 84 per ceut. in 1883. Alto-

gether there were 112 of these forecasts, and 79 of them
were correct.

(c.) Ilvinidittj.—Eight times the office predicted a dry
state of the air, and fotu- times the prediction was verified.

In 1883 dryness was only predicted twice, and then also

the honours were divided. Fog or mist was prophesied

53 times— 30 times correctly—about the same proportion of

successes as in 1883, when 24 out of 42 were correct.

Taking the above figures into consideration, and also the

other items that make up a weather forecast (" dull," " fine,"

"cloudy," "thunder," &.C.), I drew up the following table,

which show.s at a glance the relative value of these fore-

casts for each month of the past year. C' represents

correct, C- moderately correct, and C incorrect.

CI
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The Xiglit Sign for the Month.

ZODIACAL MAPS.
T"f " E give this week both the day sign and the night sign

> T for the month, one showing the zodiacal sign now
high in the heavens at midnight, the other showing the

region of the zodiac athwart which the sun pursues hi.s

course at this part of the year.

THE SUX'S HEAT.*
By Richard A. Proctor.

PROFESSOR YOUNG, of Princeton, in a recent

address at Philadelphia, expressed his belief that the

contraction theory of the sun's beat is the true and only

available theory. I believe so, too, and my object in the

present paper is to dwell upon the significance and inte-

rest of this remarkable interpretation of the solar

mechanism.

Of course it is known to all that the old theory accord-

ing to which the sun's heat is due to combustion (" doubt

that the sun is fire," said Shaktspeare, as if the doubt

were the quintessence of absurdity) has long since been

rejected as futile. A mass of the best combustible mate-

ria], equal to the sun in quantity, would Vje burned out at

his actual rate of emission—if it could burn right out

—

in about 5,G00 years. In like manner, the idea of the

sun as an intensely hot body simply radiating its heat into

• From the J^'eic YorJi Trilnne.

space, as a piece of white hot iron does, without any pro-

cess of combustion, has had to be rejected. Even if the sun

were formed of matter pcssessing the high sj ecific heat o£

water, which has the remarkable property of giving out

more heat in cooling than any other natural substance

known (and only one or two artificial sub.'^tances surpass

it in this respect), even then ihe sun's emission of heat at

his present rate would tot cover more than about 5,500

years. Processes of chemical change have been suggested

as affording the true source of solar heat ; but they in turn

have had to be i ejected as altogether insutiJcient. It is

unnecessary to touch on the supposed origin of solar heat

in the gathering in of meteoric bodies; for in reality tliisf

process belongs to the contraction theory ; it has, however^

been abundantly demonstrated that the actual amount of

sun heat which could be derived from the drawing in of

matter now outside the solar globe can be but very small.

We are left, in fine, no resource—so far as our present

knowledge extends—but to regard the process of contrac-

tion taking place within the solar globe as the true source

of all or very nearly all the heat and light which the sun

emits, and therefore of every form of force and life on this

earth and on whatever other members of the solar systen>

may be the abode of life, or a scene of the display of any

forms of force not derived from internal heat and energy.

But now, at the very outset, what a mighty mystery is

thus unveiled ! It seemed wonderful enough to recognise

in what we fondly call inert matter the source of the

energies which guide the heavenly bodies in their motions.

I know indeed ni thing more mysterious (more hopelessly
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mysterious, one might say, if one could limit the pnssi-

liilities of future research) than the Mystery of Gravity.

It has been said, and truly said, that

—

Nature and Nature's laws lay hid in niglit.

God said, " Let Newton be," and all was light.

All was indeed light where before men had been groping in

darkness. But outside the region where they had thus

been searchinij far vaster regions of darkness were revealed.

A veil was lifted, and one of Nature's mysteries was inter-

preted, but a more impenetrable veil was seen beyond,

which as yet no man has even hoped to lift. What greater

mystery can there be than this, that matter acts where it

is not 1 The sun on the earth and all his planets, the earth

on the moon, Jupiter and Saturn on their worldsystem^',

jiilanet on planet, star on star, nay, every particle of matter
on every other throughout infinity of space. And not only

so, but time seems annihilated as well as distance. For it

has been shown that unless the force of gravity traversed

distances with far greater velocity, nay, with many times

the velocity of light (187,000 miles per second), the wliole

mechanism of the solar system would long since have gone
wrong. Nor has it yet been shown how minute the time
intervals are in which practical infinities of distance are

traversed by this all-pervading attractive action.

And now we find that not only is " inert " matter thus
intensely, one may say infinitely, energetic, as a cause of

motion, but that it is the real source of the light and heat,

which are in eflect the very life of the universe itself.

Within our own earth, the movements we call earthquakes,

as well as all such disturbances as volcanic eruptions, geysers,

and so forth, are all primarily due to the process of steady
contraction taking place under the action of terrestrial

.gravity, though, of course, the proximate cause of each such
disturbance is the heat generated during the process of

contraction. In each planet, no doubt, similar processes

are taking place, with greater or less energy, according as

a planet is younger or older. And now we see the
mighty mass of the sun, steadily by its gravitating energy
.generating heat, whose emission is, in fact, the very life of

the solar system. In other words, there resides in mere
matter, in what we have so long and so idly called inert

matter, the real source of every kind of movement, of

every kind of life within the universe itself For, what is

true of our sun is true of his fellow-suns, the stars, not
only of the thousands we see, but of the tens, the hundreds
of millions revealed by the telescope, and of the millions of

millions of galaxies of suns which doubtless exist beyond
the domain surveyed by our most powerful telescopes.

But, turning from this stupendous, one may truly say
this awful mystei-y, which seems to present gravitation as

in a sense associated directly with the Great First Cause,
we note that there are many minor mysteries about the
theory that solar gravitation is the true source of solar

heat.

In the fir.-t place, many find it difficult to understand
how the shrinkage of even solid matter, still less that of
vaporous matter, can lead to the generation of heat. Yet
in reality, to any one who rightly apprehends the principle

of the conservation of energy, it will be obvious that the
heat generated as the solar gravity draws inward any
portion of his envelope of vapours, and in so doing necessarily

diminishes the volume of that portion, must be exactly
the equivalent of the heat which would be required to
reverse the process, and so to restore by expansion that
portion of vaporous matter to its original volume. A
real difficulty arises for a moment, when we inquire why
the heat generated momentarily by the forces tending
to produce contraction is not momentarily employed

in producing ecjuivalent counter-expansion. We must
remember, however, that a portion of the heat gene-

rated must necessarily be radiated away into space, simply

because it is exposed to the cold of space. One may com-
|iare the case to that of a pump so constructed that if all

the water raised remained in a certain vessel round the

place of exit, the weight of the water would serve as a

source of power to keep the pump working. In such a case,

were friction entirely gotten rid of, the pump would work
for ever. But if the vessel were perforated so that all the

time a portion of the water escaped, this would no longer

happen. The heat constantly generated by the enforced

process of solar contraction does in part escape ; a portion

continually undoes part of the work of contraction by
causing expansion, but the portion which, as we see and
feel, is continually escaping from the sun, causes a portion

of tlie contraction to remain uncompensated. Thus the

sun, as a whole, continues steadily contracting and steadily

emitting heat. Nor will he cease to contract until he
ceases to emit light and heat, or, in other words, until he
ceases to be the beneficent, light-giving centre of the solar

system.

But the most perplexing mystery in connection with the

contraction-theory of the sun's heat is that the sun and the

earth seem to tell a diflerent story in regard to the amount
of heat which has been poured forth. Judging from the

sun's apparent size, it would seem as though not more than
twenty millions of years of so^.ar work, at the sun's present

rate of working, could possibly have been done ; for if he
had gathered in his mass from any distances however large,

that v/ould be the absolute maximum of energy represented

by the process of contraction to his present apparent size.

But the earth's crust seems to tell us of a much longer

period of sun work than this. If Dr. Croli, of Glasgow,

whose results Sir Charles Lyell accepted, has rightly esti-

mated the amount of work so done on the earth, it cannot

represent less than one hundred millions of years of sun
work. How can we explain the discrepancy t Professor

Young accepts the sun's evidence as it stands, making only

the proviso that if in past ages the sun was exposed

to some violent shock, as by collision with another sun,

more heat would have been generated. Dr. Croll takes

the earth's evidence alone, and considers that there must
have been such collision. For my own part, I consider it

clearly proved in other ways (and it come.s in well to

remove this particular difficulty) that the sun's real globe

is very much smaller than the globe we see. In other

words, the process of contraction has gone on further than,

judging from the sun's apparent size, we should suppose it

to have done, and therefore represents more sun work.

According to this view, however, the sun's future would
last many millions of years less than it would if his apparent

size is not far from his real size. But the limited allowance

of future work we should assign to him—a few millions of

years' work at the outside—is estimated on the assumption

that only such densities as we recognise in terrestrial sub-

stances can be attained within the sun's mass. It may
well be that under the conditions there existing, matter

may attain densities far greater than we find here. If so,

the sun's duration as the life-giving centre of a family of

worlds may be far greater than has been commonly
supposed.

The frequenters of the Science Lectures at the Royal Victoria

Coffee Ilall, Waterloo Eoad, will be glad to learn that they were
I'esumcd on January 13, when Prof. II. G. Seeley, F.ll.S., lectured

on " More about the Wonders of the Sun "
; and on January 27,

Commander Cameron will relate " How I got from the East to

the West Coast of Africa."
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CHAPTERS OX :\IOnT]RX

ECONOMY.
DOMESTIC

XI.—THE FRAMEWORK OF TUE DWELLIXGIIOUSE.

GENERAL PRIXCIPLES OP CONSTRl'CTIOX

—

(continued).

IX a letter to Mr. J. Conyers Morrell, the founder of the
modern ash system for the treatment and utilisation

of household refuse, Dr. W. Moore, of Jlay Fair, very
pithily remarks :

—" If prevention is better than cure in

disease, it is no less so in sanitary matter.-^. The dry
system goes to the root of the evil, and prevents the forma-

tion of sewage tluid in its worst and nastiest form. It is

only when human excreta are mi.xcd and churned up with
water that poisonous gases are generated, euterio fever

diffused, rivers polluted, aud public decency outraged. The
water-clostt system is a delusion and a snare. It makes
sewage, it is bad in principle, it connects each house with the

sewers, as if on purpose to poison or offend the inmates with
foul gases ; it does not touch the fountain-head, and it wastes

a valuable fertiliser. It puts excrementitious matter into one
end of a long tube, at the other end of which are found a

congi-egation of civil engineers and chemists frantically

engaged in the vain work of undoing what has been done."

This may be taken as almost a summary of the value of

the process ; but to be precise, we may formulate its

advantages, and redirect the attention of our readers to

those premises, given in our immediately foregoing chapters,

from which our conclusions are drawn.

(a) The original cost of the apparatus required is much
less than that for an ordinary water-closet. As it is not

open to damage from frost, the expenditure for repairs is

obviously almost ail. When improper substances, such as

stones, large pieces of paper, ic, are thrown into the

receptacle, they lie there perfectly harmless ; whereas, we
are able to state from experience that the prevalent syphon
pipe of a hopper or other basin is a source of constant

annoyance of the worst character from this cause.

(b) The quantity of water used is considerably dimi-

nished, and there is no loophole here for the contamination

of the cistern. Our observations in several parts of this

city have shown that the majority of buildings of moderate

size, and of date anterior to about 1865, and many of even

recent erection, are most unwholesome in this respect. A
common form is where the closet water-supplj^ comes
directly from an exposed or an inaccessible cistern over-

bead, which also supplies the scullery sink and kitchen.

Another variety is only an improvement on the above.

There is a kind of semi disconnection of the cistern from

the closet-pipe by the intervention of an inefficient water-

waste preventer.

(c) As an absorbent, deodoriser, and disinfectant, earth

and ashes applied to excrement is a positive preventive

to the rise and spread of zymotic disease. The combina-

tion of the earth with the waste matters is directly an-

tagonistic to the development of germs and the foul

exhalatioLS which are always attendant upon fermentative

processes.

(d) The resultant product is a manure of the high value

of £3 per ton, which may be permitted to accumulate in

vaults for months without any disadvantage, or can be

removed at short intervals, from specially-constructed

apparatus, in the ordinary dust-cart, without the slightest

degree of offence ; indeed, the removal of decomposing
garbage from the dust-bin of the present day is open to

greater objection. The total quantity of waste matter thus

periodically removed is only equal to, or even less than, the

aggregate of the filth of to-day ; so, that, far from an increase

of expenditure for its removal, there may be, under careful

man.igcnu'Ut, an appreciable decrease. We must also bear
in mind here, that there is an enormous saving at the same
time of rates for water, aud the total abolition of expensive
sewage works. Directly and indirectly, therefore, the
pecuniary gain would be almost fabidous.

(<) It has been estimated that tlio system can be per-

fectly organised forcomnuinities of 10,000 persons, presided

over by special local boards, and that the authorities so

constituted can make it pay amply for all expenses. Here,

then, is room for a redistribution of local boards, to be
gauged by the number of individuals within each sanitary

boundary.

A\'o have now stated enough regarding the diy system

for dealing with refuse matters to show conclusively that

it deserves to become, ere long, the dominant practice of

the future. We have shown that the modilicatiuu of the

present hydraulic system might easily be cllected by appor-

tioning the work of each district to its local authorities,

and that the initial expenditure need not be so great as to

overtax the pur,<es of landowners and house proprietors.

Yet nevertheless, the joint boards seem to be bent upon
carrying all these products, that would otherwise be valu-

able, by an immense unventilated and costly sewer to the

sea. This measure, if carried out in its integrity, will

retard the progress of sanitary science of the highest order,

aud although it may be found effectual, the result will be
attained at the increased taxation of the public, a waste of

much valuable material, an intermittent drought of the

rivf r Thames, and the enrichment of the water companies.

The dry system, on the other hand, if universally intro-

duced, would probably cause an .increaseel taxation pro
tcmj'ore, but, in the course of time, it would develop into a

vast source of wealth to the country ; it would secure for us

freedom from epitlemics, extreme cleanliness in our homes,

and no undue waste of the water of our rivers, which will

then be able to return to their original purity. Instead of

the enrichment of water companies, the public will be incal-

culably benefited. Let us hope that the time is at hand
when the reverse of Charles Kingsley's words ("The sewers

vomit their pestilential riches into the river, hurrying to

the sea vast stores of wealth, which might be elaborated by

nature's chemistry into the ready materials of food
;
pro-

claiming, too, by their foul smell, God's will that their con-

tents should be buried out of sight, in the fruitful all-

regenerating earth. We despise His laws, atd therefore

are alHicted with pestilence, tilth, and drunkenness,") will

become the order of the day.

Although we have anticipated matters thus far, we must

bear in mind that the sewage system is a present and pre-

vailing evil, and it therefore remains for us to consider

those principles which ought to be carefully attended to in

a house provided with pipes for the removal of excremen-

titious matters.

(i) Soil-pipes ought never to be included within the

shell of the building ; that is a recognised fact amongst

even the most unenlightened builders. Many houses, how-

ever, which may be said to have been built in jire sanitary

times, still harbour internal soil-pipes, and it is in-

variably the case that where such a state of affairs

obtains, the closet is packed away beneath the stair-

case, in a position where it can be but ill-lighted,

and still less well ventilated. Kearly all the seiious

faults of a badly-placed closet are generally found

associated ; its obscure position, away from the fresh

air and sunlight, is an incentive to the " penny-wise

and pound foolish" landlord, who tries to save labour and

expense in omitting to plaster the partition, and fasten

floor-boards beneath the seat. This is a constant cause of

escape of foul air into adjoining apartments, aud to it may
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often be traced the source of illness. An inside soil-pipe

is also liable to be a patchwork of anything handy, with

its joints stuti'ed with putty, the external part of the pipe

U then covered with paper, or painted, and very soon

requires the regular visits of the plumber to stop leakage

and the escape of unwholesome gase.s. We have to be

very thankful, however, that our British workman is not

" up to the dodges " of his American brother in furnishing

modern improvements, ventilators, ic, which are in reality

but diverticula into walls, and apparent continuations aloft

in dummy terminals.

"CARRYING" TRICYCLES.
By John Browsinc:.

Chairman of the London Tiicyclc Chih.

THE " DESrATCH."

THE use of the tricycle as a carriage for transporting

light goods and delivering them in towns is rapidly

The Despatch Tricycle.

A great impetus will be given to the use of the machine

for this purpose by the introduction of the " Dispatch
"

tricycle by Messrs. Starley i Sutton, of Coventry. This

machine is par excellence the carrying tricycle. It seems

to me to fulfil every possible requirement of safety, speed,

and facility for rapid delivery. The back of the machine

being quite open and free, the rider can mount and dis-

mount in.stantly without stopping the machine. In start-

ing the rider can push it for a few yards, and, getting up a

momentum, quietly put his foot on the crank, which, by

revolving, will lift hiai easily into the saddle, or, if he

prefers doing so, he can mount by means of a step.

When heavily loaded, the machine can be pushed by

both hands up a steep hill.

In dismounting, the rider can slide quickly ofi" the saddle

or dismount from the step, in either case without leaving

his hold of the handles, thus retaining a perfect command

over the machine, in case of danger or necessity, even if

the machine be travelling at the rate of twelve miles an

iwir.

Tbe machine is fitted with two band-brakes. These will

stop the machine in a few yards when running down a

steep hill, or lock it when standing.

The driving-wheels of the " Despatch " are forty inches,

geared down to about thirty-six inches, for the sake of ob-

taining power and ease in driving.

As will be seen from the engraving,'the machine is a front-

steerer, and the front steering-wheel is half the size of the

driving-wheels, and is between three and four feet in

advance of the driver. The weight carried in the basket is

iuidway between the three wheels, and therefore vibration

is reduced to a minimum.

A small, light machine, made on this plan, would be

admirably adapted for carrying a full-sized set of photo-

graphic a]iparatus to take large pictures.

I wish the enterprising and ingenious makers of the
" Despatch " would bring out a small-wheeled front-steering

tricycle on the same lines, with 3G-in. driving-wheels driven

by ratchets, thus giving the combined advantages of

double driving with free pedals, the machine to be geared

from .5.5 to GU in. to suit the requirements of the rider. Of
cour.se, the rider would sit further forward, and the front

steering-wheel would be brought further back than in the

"Despatch."

Such a machine would be light, fast, and strong, and it

could be made cheaply if manufactured in numbers ; but

if any of my readers should order a single machine built

on such a plan at a low price, I must assure them that they

cannot expect to get it ; for although, if made in numbers,

the machine could be sold at £20, a single machine, if

made of the best materials and workmanship, could not be

sold much under .£30.

I must take this opportunity of saying, also, that my
readers must not expect to obtain all the advantages of

the numerous contrivances I have described, praised, or

recommended combined in one machine, because while they

may have been highly beneficial in the particular tricycles

on which I have tested them, yet they would, in many
instances, be incompatible with each other.

Technical Edccatiox ix London. — A complete "ladder of

endowments" in the matter of technical education has just been

set up In* the Trnstees of the Mitchell City of London Cliarity for

the advantage of boys resident or employed in the City. There
are first of all twelve scholarships to the Cowper-street Middle-

class School ; holders of these scholarships are then eligible at the

end of the school course for further, although, of course, fewer,
" Mitchell Scholai-ships " at the Finsbnry Technical College ; and
from there the fittest may proceed again with " Mitchell Scholar-

ships," to what will be the Technical University, in Eshibition-

road. The scholarships at the Cowper-street Schools are to be
competed for this month, and particulars may be obtained from
Dr. Worwell, the head-master.

The crew of the American slfip Alert, from New York to

Shanghai, with 40,000 cases of oil, which was burned on Nor. l-l,

about 5C0 niles north of the Equator, were rescued by the French
steamship Comic D^Ku, from Havre to Pernambuco, and have been
landed at New York. During a squall the vessel was struck by
lightning, which shattered the fore royal mast, but apparently did

ni;) other damage. Half-an-hour afterwards smoke was discovered

issuing from the fore hatch. After other efforts to quench the fire

had failed, the hatches were battened down, but were quickly blown
out by a terrific explosion. The ship was iinally abandoned, but
the boats remained close by, and the crew were rescued next morn-
ing by the steamship, attracted fifty miles away by the light of the

burning vessel.

The Standard's New York correspondent says:—A resumi oi

the commmercial statistics of 1884 gives the following interesting

particulars :—The number of business failures in the States was
10,008, the largest ever known, and 1,781 over those of 1883. The
liabilities of these bankrupts amounted to 226,000,000 of dollars,

which was 54,000,000 dols. over 1883. On the New York Stock
Exchange the total sales transferred the ownership of shares

valued at 96,000,000 of dollars—about the same sum as in 18S3 ;

in 18S2 the sales were 113,720,665 dols. The Clearing House
Exchanges dealt with a value of 32, 157,732,582 dols. ; in 1883 the

amount was 38,908,978,968 dols. The cotton sales were 21,062,500

of bales; in 1883, 25,034,700 bales. The value of the staple pro-

ducts of the country have declined in the same way as Stocks,

except cotton ; wool, 33 to 41 last year, against 21 to 23 to-day
j

pig-iron, 20^ to21i dols. per ton last year, agaiust IS to 18^ to-

day ; steel rails, 33 to 35 then, against 28 now ; wheat, llOJ then,

against 84} to 85} now ; corn, 65s in 1884, against 52 in 1883 ; pork

1475 a year ago, against 12 dols. to-day. The number of immi-
grants who arrived at the Castle Garden depot, New York, in 1S84

was 388,207, against 320,700 in 1883. The annual statistics of

the city of New York show a surprising increase in the number of

suicides, namclv, 226 against 161 in 1883.
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editorial *& 02! Si I p.

I LEAUK from the current nuiubor of the American
yalttralist that ignorance, bigotry, and superstition may
flourish as rankly under a Kepublic as under the oldest

Kuropean luonirchy ; and that the howl which was raised

by the stupidest and worst-informed of our English
" Ministers of Religion " against the theory of Evolution,

is being re-echoed from the other side of the Atlantic. The
Presbyterian body in the United States would seem to have
dismissed Dr. Woodrow from his chair at the Theological

School at Charleston ; to have subjected Dr. Kellogg, of

Pittsburgh, to " disciplinary proceedings " for daring to

proclaim this theory ; ami, in fact, to be driving what little

intellect there is in their communion out of it.

Apropos of the way in which some men contrive to make
dignities " pay," I heard the other day of a scientiSc

luminary, who, while he was (say) Mr. Smith, was asked

for an estimate for certain work, which he gave. From a

cause needless to be entered into here, the work temporarily

fell through. Meanwhile, however, Mr. S. had blossomed into

Sir John Smith, and on being again approached on the sub-

ject, presented a very considerably-increased estimate.
'• Ah," said the man who had applied for it, " I see how
it is

;
you charge extra for (K)night work."

So the gentleman who really did certain photographic
work, so much be-pufled as some one else's (in the true
" Pears's Soap " style) in the Times, is to proceed to the

Cape to photograph the stirs .for an Atlas of the Southern
( 'elestial hemisphere. W'tU, I hope that the Briti.sh tax-

payer will get his money's worth for his money. Mr. Espin
has been doing similar work admirably in Liverpool with-

out costing the country a single farthing—but that is a

"letaiL I note, too, that Mr. Woods is to continue at the

Cape his photographic records commenced last year in

Switzerland of the solar corona by Dr. Huggios's method.
Is the nation to pay for that, too 1

I SPOKE last week (p. 3.3) of the possibility that the

earthquake waves which have been desolating i)arts of the

Spanish peninsula may have been transmitted in an ex-

ceedingly attenuated form to this country. As an illustra-

tion of the manner in which terrestrial concussion or

vibration may be transmitted, a friend resident at Black-

heath tells me that the explosion by which some cowardly
vermin attempted to destroy London Bridge so shook the

floor of his kitchen that his servants imagined that the

floor was about to sink into the earth. His house is

situated 4| miles from the scene of the explosion " as the

crow flies."

The spurious fiddle trade, to which I referred on p. 283 of

the last volume of Ksowledge, would seem to be languish-

ing, and pseudo Cremonas to be what I believe is com-
mercially termed, " very flat " in the market. Here is the
latest advertisement which has caught my eye :

Violin, labelled inside " Joseph Guanierius, fecit in Cremona
17^9." Very handsome, splendid tone, thorough condition. Com-
plete, with silver-mounted bow and almost new case. Take lOs. Gd.
for lot. Eare bargain, but no use to me.—Address I. Tay-Cummin,
I'ookingham, Diddlese.t.

" Oh, what a falling off is here !
" Why, six months ago, one

of these Staduarius-Guarnerius-Amati violins was scarcely

j)urchasal)le under £1. .js., and now is offered, " with silver-

mounted bow and almost new case," for lOs. Gd. the lot

!

Why, the happy purchaser m'ght, V)y disposing of the silver-

mounting of his bow and the " almost new case," actually
get this glorious old Italian instrument for nothing. 1 do
hope, though, that he w.iuUl not have to repeat the con-
cluding words of the advertisement.

TiiK prestMit season seems calculated to inllict yet an'>ther
blow upon the pretty old superstition that a superabundant
appearance of berries pres;»ges a severe winter. U;irely has
there been .seen such a profusion of holly-berries as loaded,
and load the trees just now ; but as to the " hardness" of
the winter, a glance at the utterly filthy state of the
London streets will show how dismally the i)rcdiction of
that has failed.

Ixfbifhjs!*

SOME BOOKS ON OUR TABLE.

The Wave of Translation in the Oceans of Water, Air, and
Ether. By John Scott Russell, M.A., F.R.S. (London :

Triibner & Co. 188,5.)—This is a new edition of the
classical work on the " wave of the first order " by the great
and lamented jihysicist who has passed from us ; and
embodies the results of his investigations and researches up
to the time of his death. As is well known, it is to Mr.
Scott Russell that we owe the classification of waves, and
their distinction according to their genesis and laws of pro-

pagation. In the work before us, while the laws educed by
its author, from observation and experiment, are first shown
to explain the motion of the Aqueous Ocean, our author
proceeds to apply them to the Ocean of Air, and even to the
Ocean of Ether. It is probably in the latter part of the
work that the student of jihysics will find most that is

novel and startling. To attemjjt a precis of a book of this

kind would be futile, but its title and the name of its

author will prepare all interested in its contents for their

nature and extent. Of their interest and importance the
reader will speedily judge for himself.

A Catechism of the Stcam-Emjine. By Jonx Bouuxe,
C.E. (London: Longmans, Green, k Co. 1885.)—This fresh
edition of Mr. Bourne's admirable and widely-known
" Catechism " is practically a new work, a large portion of

it having been re-written, fresh woodcuts engraved, and
two chapters (one on Air- and Gas-Engines, and the other
consisting of Useful Rules, Tables, and Memoranda) having
been added. Moreover, the modern theory of thermo-
dynamics has been fully expounded; and, directly or
indirectly, a large amount of information on general
physics imparted. Hence it will be seen that the possession

of former editions of Mr. Bourne's book by no meaiis
absolves the student from the necessity of procuring the
present one as soon as he ])ossibly can. It is a book with
which no mechanical engineer can afford to dispense, and
which should be upon the shelves of everyone who wishes
to understand the theory and practical constructirn of the

steam-engine.

A Treatise on Dynamics. By W. H. Besant, D.Sc, F.R.S.
(London : George Bell & Sons. 188.5.)—Dr. Besant'a

reputation as a tutor and mathematical author would
naturally prepare us to expect that his treatment of the

not-too-familiar suV)jects of Kinematics and Kinetics would
be at once full, accurate, and intelligible. Nor were we
disappointed in the perusal of the volume now on our table.

His discussion of his suVject (largely by the analytical

method) is conducted in a manner calculated to appeal to

the intellectual type of the average student, the lawa

expounded being illustrated liy simple cases and examples,
which, however, gradually increase in coni[)lexity and



56 • KNOWLEDGE [Jan. 16, 1885.

difficulty. Our author says in his preface, " My especial

object has been to illustrate the direct application of the

laws of motion, and thereby to produce a treatise of an
elementary character, but of educational utility to the
student ^yho is commencing the s-tudy of theoretical

kinetics." He may fairly claim to have succeeded.

The Sieye of London. By " Posteritas." (London :

Wyman i- Sons. 18S.5).—Some years ago, a work entitled

the " Battle of Dorking " created a considerable sensation,

in showing how vulnerable these islands were to foreign

invasion. Following upon similar lines, "Posteritas"

prophetically indicates the outcome of our present (so-Ciilled)

"Liberal" policy, and describes a French invasion of

England aad the siege of the Metropolis. Not unmindful
of the strategy which led to the disaster of Islandwhaua,
and of the tactics of Maiwand and Majuba Hill, we would
yet fain believe that the crass stupidity with which our
author credits the British military authorities is—to use a

mild term—exaggerated. Nevertheless, in the words of

the old proverb, " There is many a true word spoken in

jest," and this little book contains hints by which even the

Dii majorrs of the Horse Guards and the Admiralty may
conceivably profit. SI vis pacem, para helium.

Differential Calculus for Berjinn-ers. By Alexander
Knox, B. A., Cantab. (London : Macmillan i Co. 1884.)

—

This is, without exception, the best book for the very be-

ginner in the differential calculus that we have ever met
with ; that lete-noire of the incipient student, the diflferential

co-efficient, Vjeing made intelligible ia a manner which is as

novel as it is ingenious and effective. Mr. Knox's mere
notion of rendering the geometrical idea of points and lines

easily apprehensible by means of coloured rectangles of

paper, of itself shows how thoroughly he grasps the little

difficulties which beset the beginner. We stall be strangely

surprised if the circulation of this tiny volume is not very
large indeed.

Factors in Algehra discovered by Arrangement, Trial,

and Si/mmetrt/, icith Applications. By Eev. J. G. Easton,
M.A (London : Groombridge it Sons. ISSi.)—Here is

another useful book for a beginner, who all but invariably

finds a difficulty in factorising an algebraical expression of

the slightest complexity. Beginning with the easiest cases,

Mr. Easton gradually leads the student on through a series

of increasing difficulty. Not to speak irreverently, fac-

torising is to no small extent a natter of " dodges," and in

these our author is paiticularly strong. His book will be
found valuable by the incipient algebraist, whom it may
and will save many a five or ten minutes' weary and
purposeless pondering.

W/tat is lielifjioni By C. X. Annotated by Robert
Lewins, M.D. (London ; W. Stewart i Co. 1883.)—
Into the theological portion of this curious pamphlet we
will not, and into its metaphysical part we need not, enter.

Here we have the Ego and the non-Ego once more warmed
up. Briefly, the L^niverse must be held to consist of the
sum of Dr. Lewins's sensations, We seem to have heard
something remarkably like this before.

Brass Repousse. By Madame Amehe. (London : Pub-
lished by the author.)—In simple language, illustrated by
well-executed and intelligible wood-cuts, Madame Amelie
gives directions for the production of that brass repousse
work which has recently been resuscitated. Ladies who
require a novel, interesting, and artistic form of recreation
will find it in the practice of the art so plainly described
in the little work before us.

We have also on our table The Journal of Botany, The
Anierimn Xaturalist, The Medico-Legal Journal, Heath's
Fern Portfolio, The Medical I'ress and Circular, Bradstreefs,
The Tricyclist, and Society.

THE FACE OF THE SKY.

Fbom Jan. 10 lo Jan. 30.

By F.E.A.S.

TIIE usual daily examination of the Sun for spots and facuUt-
will be made, whenever the weather permits. The aspect of

the nisrht sky is shown in Map I. of " The Stars in their Seasons."
Both Mercury and Venus continue to be most unfavourably placed
for the observer. Mars is invisible. Jnpiter—to the east of
Leonis, and travelling towards Regulus—is by far the most brilliant
and conspicuous object in the night sky, and he and the phenonena
of his satellites supply the young observer with a series of the most
nteresting and instructive sights. Of such phenomena occurrinsr
at convenient hours during the next fortnight, the following are
the chief:—On the 18th, Satellite I. will disappear in eclipse at
lOh. 46m. 463. p.m., and the shadow of Satellite II. enter on to
Jupiter's face eight minutes after midnight. On the 19th, the
ingress of the shadow of Satellite I. will take place at 8 p.m., but
it is doubtful whether it will be visible, as Jupiter will be so low-

down. The transit of Satellite I. itself begins at Sh. 42m. p.m.

;

the egress of its shadow at lOh. 20m. p.m. ; and that of the satellite
at llh. 2m. On the 20th, under unfavourable conditions, Satellite I.

will re-appear from occnltation at 8h. 1.3m. p.m. ; as will Satellite
II., later on, at llh. 15m. p.m. On the 22nd, Satellite III. will

enter on to Jupiter's face at 7h. 58m. p.m. ; though here again it is

doubtful whether it will be seen to do so. Its shadow will pass off

his opposite Urab at 9h. Im p.m. ; while Satellite III. itself will

not follow it until llh. 33m. p.m. This transit shonld be care-
fully watched to see whether the Satellite shows as a light or a
dark spot on the disc of the planet, or changes from one to the
other. On the 2oth, the egress of Satellite IV., which will occur
at 9h. 40m., should be observed for the same reason. On the 26th.
the shadow of Satellite I. begins its transit across the planet at
9h. 54ai. p.m. ; followed by the Satellite casting it at lOh. 2Sm. p.m.
The shadow leaves Jupiter's opposite limb at 12h. 14m. p.m., and
the Satellite at 12h. 47m. p.m. On the 27th. with Jupiter close to
the horizon, SatelUte I. wUl be eclipsed at 7h. Sm. 25s. p.m., as will
(under more favourable circumstances) Satellite II. at 9h. 33m. Is.

p.m. Satellite I. will reappear f»om behind the body of the planet
at 9h. 58™. p.m., Satellite II. not until the next morning. Perhaps
Satellite I. may be seen to leave Jupiter's disc at 7h. 13m. p.m. on
the 2Sth, an observation which applies to the egress of the shadow
of Satellite II. at 6h. 54m. the next evening. Later on the 29th the
egress of Satellite II. occurs at 7h. 34m. p.m., the ingress of the
shadow of Satellite III. at 9h. 19m. p.m., and that of Satellite III.
itself at llh. 19m. p.m. Its shadow leaves Jupiter's opposite limb
at 12h. 59m. p.m. Saturn continues in an excellent position for the
observer, and to repay all the attention that can be given to the
scnitiny of his marvellous system. He continues to form a
rudely isosceles triangle with /3 and J Tatiri, as stated a fortnight
ago on p. 15. Uranus has not yet arrived in a favourable position
for the amateur, and, as we have so often said recently. Neptune
can only be picked up as a small, dull, fixed star by fishing in that
blank part of the sky to the .S.S.E. of c and ? Arietis. The Moon
was new at 8h. 3u'5m. this morning, will enter her first quarter at
Ih. 20-3m. a.m. on the 24th, and be full on the 30th at 4h. 19-2m.
in the afternoon. Several occultations will occur at convenient
hours during the next fourteen days, all of the stars, however, being
small ones. On the 21st, B.A.C. 57, of the 6ith magnitude will

disappear at the dark limb of the Moon at 5h. 39m. p.m., at
an angle of 144° from her vertex, reappearing at her bright limb
at 61'. 52m. p.m. at an angle from her vertex of 309°. On the 22nd
c Piscium, a 5^th mag. star, disappears at the dark limb at
5h. 33ni. p.m. at a vertical angle of 112^. It reappears at the
bright limb at 6h. 47m. p.m. at an angle of 324° from the vertex of
the Moon. On the 26th, B.A.C, 1526, a star of the Cth mag., dis-

appears at the dark limb at 7h. 13m. p.m. at an angle from the
vertex of 19°; to reappear at the bright limb at 7h. 49m. p.m. at a
vertical angle of 328°. On the 27th the disappearance of the 6ith
mag. star B.A.C. 1930 happens at the dark limb of the Moon at
Sh. 38m. p.m. at an angle of 33° from her vertex: its reappear-
ance at her bright limb at 9h. 30m. p.m. at an angle from her
vertex of 316°. Lastly, on the 30th, B.A.C. 3122, of the 6ith magni-
tude, will disappear at the Moon's bright limb at 8h. 54m. p.m. at a
vertical angle of 30'; to reappear at her dark limb (very close
indeed, though, to what is seemingly a bright one) at 9h. 59m. p.m.,
at an angle of 237° from her vertex. The Moon leaves Sagittarius

for Capricornus at 2 o'clock this afternoon, travels through the
latter constellation during the day and night, and at 9 o'clock to-

morrow morning enters Aquarius. She actually occupies until

2h. p.m. on the 20th in her passage across the whole width of

Aquarius, and it is not until the honr just named that she crosses

into Pisces. Exactly three days later, i.e.. at 2 p.m. on the 23rd,
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she completes her path through Pisces and enters Aries. She is

travelling throajrh Aries until G n.ni. on the 25tli, when she crosses

the boundary into Taurus, passing tluoughthe last-named constella-

tion, and arrivinsr at the western edge of the narrow strip of the

northern part of Orion at Hi. 30m. in the afternoon of the 27th.

She takes approximately 12 hours to cross this and emerge in

Gemiui. At ip.monthe 29th she quits Gemini for Cancer. She
is in Cancer up to midnight on the 30th.

" Let Knowledge grow from more to more."

—

Alpeed Tenntsor.

Only a ftnaZZ proyorticft of Letters received can possibly he tn-

t»rted. Correspondents mvst not le ofended, therefore, should their

letters not appear.

All Editorial communications should he addressed to the Editor of

Ksowi.Kl>GK; all Business covimtinications to the Publisheks, at the

Ofxce, 7-1, Oreat Queen-street, Il.C. If this is not attended to

DELAYS AKISE FOB WHICH THE EDITOR IS NOT BESPO.NSIBLE.

All Semittances, Cheques, and Fost Office Orders should he made
payable to Messbs. Wtman & Sons.

The Editor is not responsible for the opinions of correspondents.

No COMMCNK'ATIONS ARE AN,>iflEKED BT POST, ETEN TBOrCB STAMPEH
AND DIBECTED ENTEtOPE BE ENCLOSED.

THE WEIGHTS AXD MEASURES ACT A^'D A NEW
DECIMAL COINAGE.

£1561]—A report has recently been presented to Parliament by
the Board of Trade, relating to the Weights and Measures Act. It

contains matter for much thought and consideration, especially for

those who have given the subject any attention. We have only
recently got into working order a standard wire-gauge, and now we
find many persons are anxious to see our system of the two-foot
rtile displaced for the metric craze, which, moreover, is not a mea-
Eure with any certainty. We have it stated that in 1844- there were
4535924277 grammes to the imperial pound ; but it is to be
-453-59265 from 1884. The mbtre, which was 39 37027 in., is to be
39'37079. We may expect in a few yeais hence to see these metric
standards corrected again, when it is found that the North Pole is

more or less distant from the Equator. If the Continental nations

that have legalised the metric system had taken their gauge from
some certain aliquot part of the British standards, it would have
been much better for them, and they could at any time have verified

and tested their accuracy. There can be no doubt that our own
system is complicated, and the great variety of weights and
measnres need very much to be simplified and put into a fixed and
proper order.

Oar coinage is far from being satisfactory. There is no reason
why a decimal system might not with great advantage to British

commerce and the public be adopted, provided it could be effected

without loss on the one hand or gain on the other. The change
might be made, I think, without very materially disturbing the
present coinage. The manner in which this could be carried out
is the following :—To use the sovereign, half-sovereign, florin,

penny, halfpenny, and farthing, also to issue a coin to represent
the tenth part of a florin, which might be called a " mite," being
the smallest sized coin. There would be three columns of figures

in keeping accounts, as at present. It would necessitate the with-

drawal of crowns, half-crowns, shillings, sixpences, fourpences, and
threepences. We would require for current nse the following
coins :

—

Gold sovereign = 10 florins.

„ half-sovereign = 5 ,,

Silver florin = 25 pence.

„ tenpence = 10 „

,, fivepence = 5 ,,

„ mite = 2J „
Bronze penny = 1 „

„ halfpenny — i ,,

„ farthing = i „

The bronze coinage would suffer a loss of 4 per cent, on account of

the sovereign being equal to 250 pence. This, however, makes no

real dilterencc to the normal value of accounts ; the amounts remain
the same undisturbed. Take the following as examples :

—

Old Style. Now Stylo.

£. s. d. £. f. d.

59 18 9 equal 59 9 3G
5 15 5 J ,, 5 7 71
17 G 2i ,,

37 3 10

1 19 11

J

„ 1 9 99

These examples will show at a glance how any sum of money may
be changed from old to now style without much menlul effort. It

will bo always needful to have double figures in tlie pence column.

The first may be read as mites, the second farthings. In the first

cxiimple you may read 3 mites farthings, or 'M i'artliings. There

will be less disturbance to make the coinage of the decimal system
by the method I propose than by any previous jilan ; in fact, wo
have the whole thing nearly ready to our hands. Wo require

fewer pieces of coin in circulation than there are at present, viz.,

13. I propose nine as being ample, and no coin could be mistaken

for another in kind or value. I feel certain tliat tr.ado would
receive an impetus and accounts would be much easier kept if the

charge were made from tlio present unsatisfactory method of

pounds, shillings, pence, and farthings, with a relative bearing to

one another by 4, 12, and 20, to a system where 10 would serve for

each. It will bo seen from the above that the American dollar

and the French franc are duly represented by two florins and ten-

pence respectively.— Yours, ic, Jonathan Pickeuixg.

Globe Works, Stockton-ou-Tees, January, 1SS5.

THE P.ECENT GREAT SUN-SPOT.

[15G2]— I observed in Knowledge, of this week, that a corre-

spondent had seen, by the naked eye, with a smoked glass, a

splendid sun-spot. Here, on the 23rd, and in Edinburgh on the

28th, I saw it most distinctly, without much effort; also by the

naked eye, without any smoked glass ; the sun being finely shaded

with thin clouds.

That the maximum is past we have reason to believe, but tliis

same fact, when known, makes many of our observers more careless,

as the interest is not the same ; consequently, spots, such as the

above, may come and go, few kuowing anythiug about them, and
some of those would rather be silent about them.
On the 19th, when drawing the fifth rotation of a group—tliree

of which, by your favour, appeared in Knowledge—I chanced to

see this gi-oat spot. I say " great," because it appeared larger than

any I saw last year.

I got fair drawings of it on the 20th, 21st, and 24th, which I

enclose for your inspection. A marked change will bo observed

between them.
The one drawn with a direct eye-piece seems as if I had inverted

it to compare them better ; but this is not the case.

22, Nilson-place, Stirling. G. L. BnowN.

[Three well-executed drawings accompanied Mr. Brown's letter.

—Ed.]

THE SENTIENT WORLD.
[15G3]—Dr. Robert Lewins has not quite apprehended the

purport of my wonder that " metaphysicians Iiave made so little

use of the fact that light and colour have no external existence

whatever, but as mechanical vibratory action." For metaphy-
sicians I ought rather to have written theologians. All men
accustomed to abstract thinking are, of course, conversant with
Berkeley's unassailable position, that we can only know the pheno-

mena of our inner consciousness—that the existence of matter is

but a belief, for which it would be preferable to substitute the

belief in the immediate causation of a divine nous. But there is

something more for the human mind to ponder over than that which
occurred to Berkeley. Light, colour, sound, heat, cold, pain,

pleasure, tastes, odours, feeling, thought, life, are all vital expe-

riences that appear to me to have no analogues in the frigid mate-

rialist concept of external existence. Colour and sound are not

images of external things, of mechanical vibrations. Nor are pain

and pleasure images of material existences, &c., &c. Here, then,

we perceive that we have a world of sensuous experiences that

have no resemblance whatever to our conception of outer things

a world of experiences which neither resemble object nor subject

;

a world of experiences that science cannot analyse ; a world of

experiences that seems to justify the exclamation, "There is more
in heaven and earth, Horatio, than is dreamt of in your philo-

sophy."
After writing the letter 1533 ante, referred to by Dr. Lewins, I

find that I made the following note :
—" It does appear to bo some-

what cruel to interfere with tlio -iTilgar attribution of externality

to light and sound. And yet one cannot believe otherwise than
that every step forward towards truth will bring us nearer to some
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more certain and consolinf; concept of existence. What if ive

should come to understand that that material world, about wliieh

scientists and Positivists are so certain, should be merely the

medium for callinjj up the evidences of another existence that we
can know per sc, and that, in the instance of colour-sensations, the

mechanical vibrations are but the media for exciting in the living

sense properties which belong to a more universal life?" The
"things which are seen were not made of things that do appear."

The foregoing remarks I wish to be considered as suggestions only,

as suggestions that have notj'et assumed form and consistency, and
which require, indeed, a greater command over words than I

ossess to clearly and perfectly express. W. Cave Thomas.

MATTER.
[1564]—In returning to the cpiestion as to whether HEBckel'a

statement about the unalterable nature of atoms fulfils the condi-

tions of belief, " F. W. II." says that he agrees with me that " the

mere statement of an eminent man has no claim upon our accept-

ance, unless it be in accordance with reason and logic." So far,

then, we are in accord ; but tho point upon which we differ is this,

that whilst he seems to regard Hajckel's statement as being one " in

accordance with reason and logic," I do not so consider it. To me
it does not seem an inference which it is fair to make from experi-

ments, and most assuredly I cannot think of it as a statement

dcrivahlc " from experimental experience."

I quoted Professor Clifford's " Ethics of Belief "—" to prove
what P That Ha^ckel's opinion upon atoms is an error of judg-

ment?" Yes, for the simple reason that Ilteckel cannot know
that what he says is true " without ceasing to be man." How can
Haeckel, or, indeed, anyone else, adduce logical evidence to show
that, during the eternity of time that is past, atoms always have
had, and, during the eternity of time that is to come, always will

have, say, the same weight and rate of vibration as they possess

now ? To quote again from Clifford :
" A very simple considera-

tion of the character of experiments would show him that they
never can lead to results of such a kind ; that being themselves
only approximate and limited, they cannot give ns knowledge which
is exact and universal."

F. W. H. accuses me of pitting my ipse diiit against Hseckel's ;

but I think it is clear that I am merely testing HiEckel's statement
by applying to it one of the conditions of belief.

Next as to the conceivability of atoms being conscious of their

own motion, liking those atoms to which they are attracted, and
disliking those from which they are repulsed. Du Bois Beymond,
in an address at Leipzig, some time ago, expressed the following

opinion :
" It is absolutely and for ever inconceivable that a number

of carbon, hydrogen, nitrogen, and oxygen atoms should be other-

wise than indifferent as to their own position and motion, past,

present, or future." Professor Reymond's opinion seems to me
more reasonable than IIa?ckers.

I am attracted to the earth by the force of gravity; am I there-

fore attracted to it because I " like " it ? Manifestly not ; I am
not even conscious of being so attracted. But I am peculiarly

conscious of the "attraction " which a beautiful woman possesses

for me; indeed, were it not so, the "attraction" would lose all its

sweetness.

F. W. H. says that "atoms, ei'en, if tinconsciously, like each
other." How, I would ask, can a thing be unconsciously " liked " ?

The " fear of consequences" weighs just as little with me as it

does with F. W. H. ; with him, I look upon the truth as our
" haven of rest." But then I do not regard the truth as something
which we cannot know without ceasing to be men. Were I to

accept such statements as those of Hieckel without considering
what claim they had upon ore's acceptance, I should probably be
tossed about in a "haven of unrest." J. T. Routledgk.

LETTERS RECEIVED AND SHORT ANSWERS.
H. J. Appleton. The Editor does not buy back numbers of

Knowledge. You should advertise them. See notice (in capital

letters) which concludes the heading of the " Correspondence
Column."—E. L. G. Unfortunately, too purely theological for

admission here.— Faciebat. Augite is a ^volcanic product, "a
mineral," as you say ; but then Trappean rock is merely an
aggregation of minerals. The word "as," though, was a mis-
print for in.—F. W. Cleworth finds fault with Mr. Clodd's
grammar in the sentences with which his article commences
on p. 526 of our last volume ; and further charges Mr.
Clodd with intolerance of the failings of others. I cannot
fail to be gratified with your I'.S. though.

—

Dr. Lewins. Shall

receive all the attention it merits.

—

Alfred Sargant. Received

;

but the whole thing is foreign to tho pui'poses of a scientific

journal.—T. P. Barkas, F.C.S. Put into plain English, your

letter means that you have wholly failed to discover how the

trick is done. " Scores of credible and ordinarily com-
petent witnesses vouched for the genuineness of " Miss
Florrio Cook's performance—until Sir George Sitwell and Herr
von Buch found her out.

—

Constant Reader. If, as you state, a
reward of £1,000 is offered for a correct imitation of the auto-

mata, and you can reproduce them, your course is obvious.

Construct the figures, and formally claim the sum advertised.

If you have really discovered the secret, you have your remedy
in a Court of Law, in the event of the advertisers refusing to pay
you the sum they offered.—HEKNnCRST. Mr. John Browning, of

03, Strand, London, would be the best man to apply to for a pho-

togra])h of the Moon. They vary considerably both in size and
price.—R. L. Mattra. Shall receive immediate attention.— C. E. P.

says, with reference to the alleged new form of gas-burner de-

scribed on p. 530, of Vol. VI., that it has been for

some years in use in the Melbourne Observatory. It bears

the date "September 28, 1868."—J. Murray. Indeed, I do not

wish to be "so short"; but I do wish to goodness that yot!

wouldn't be so long. It may (or may not) be true, as you say,

that, " If science will not work from the expansion and contraction

scale, and cleaily despence with the attractive force, which has a

left-handed sound, I fail to see how this or that can ever come to

pass ;

" but I should be better able to judge of this if I had the

slightest conception what it meant.—Jo Smith wants to know
whether Dr. AUinson (letter looi, p. 18) laid ice or fomentations

on his back ?

—

Dr. Foi'lerton sends an abstract of a paper read

before the Geologists' Association, on Jan. 2, by Dr. Henry Hicks,

on the Geology of the North-West Highlands, from which it will

suffice to quote the admission of the Director-General and Surveyors

of tho Scotch Survey, that they find the "evidence altogether

overwhelming against the upward succession which Murchison
believed to exist," in the strata in the locality referred to.—P. W.
RiDLER. Received with thanks.—L. S. Please to say whether
you wish for a work treating the subject mathematically or not.

—

C. & B. suggests that Mr. Proctor should definitely indicate his

Island Home in Mars ; since in these days of annexation, unless his

flag has been hoisted on all the neighbouring islets, he may shortly

have some tinwelcome neighbours in that planet!

—

Corkonux.
Newcomb's " Popular Astronomy," published by Macmillan'a, is

admirable, and is sold at a price rather less than your superior

limit. If you like to spend a few shillings more, Chambers's
" Handbook of Descriptive Astronomy " is a kind of encyclopcedia

of the subject, to which you may always turn for information (see

p. ix. of advertisement sheet of our last number).

—

Gen. Thomson.
I am ignorant of Mr. Morrell's address. See conclading paragraph

(in capital letters) which heads the correspondence column.—E.

Gi"LLAXD. Delayed through being addressed to the Editor, instead

of to the Puhlishers.—R. Wright. A precisely similar delay, from
the same cause, has arisen in your case.—E. Smyth. See paragraph.

Vol. VI., p. 473, which concludes the correspondence column.

—

F. W. H. If I understand Ha^ckel's esoteric hypothesis, he does

attribute to atoms will differing in degree, though not in kind, from
human volition. Whether, though, this can be in any sense held

to be founded on observation and experiment, is open to the very

gravest doubt. It really amounts to Haeckel dixit.—M.R.C.S. In

replying to you last week on p. 39, in the penultimate line of column
one, I seem to have inadvertently written the word "against" for

"in favour of." Quite obviously the odds against the fourteen

consecutive guesses are 16,384 to 1.—Romeike and Curtice. 1

care rather less than nothing what the Shipping World says.

—

Scorpio. The wheelwork would have to be altered as far as tho

hour-hand of your suggested dial is concerned, whereas by simply

painting the XIII. over (or under) tho I., the XIV. over the II.,

and so on, the existing train of wheels in any watch would do.

—

W. S. C. Lyell's "Antiquity of Man," or Joly's "Man before

Metals," Lyell's " Students' Elements of Geology," and " Carpenter

on the Microscope." Consult Mr. Browniu^r. of G3, Strand, on the

subject of Lantern Exhibition.—R. AYiiist. Why not ? Neither

side has the monopoly of a particular pack prior to the first deal.

—

W. Grandy, asks for a copy of the verses forwarded by " Scorpio,
*

but I have destroyed them. Would "Scorpio" himself care to

send them to Ringwood ?— S. Smith & Son. Our advertising

columns are open to you.—T. H. Garfit wants to know where he

can cibt.iin The Anthropolngical Bcvieu- for Oct. 1868, and a copy of

Carl Vogt's " Lectures on Man."

—

Jessie Young. Declined with

thanks.—A. Payne. I have over and over again refused precisely

similar reciuests, and regret that I can make no exception in your

favour. Do yon get copies of (say) the lUmtrated London News
gratis?

—

Arctukis. At Greenwich Obscn-atory the astronomical

day has commenced at midniyhi since January 1, but it begins at

noon in all the volumes of the Nautical Almanac at present pub-

lished.—Wm. Beck. Thanks, no. The subject is already in com-

petent hands.—A. T. Angell, William Rogers. Received.
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Om I-nt3rntoi-G' ^Column.

So great is the numher of inventions new yatciited that many good

things are comparatiifly lost in the croud. A succinct account,

therefore, by an Ex-pert, of all inventions of really popular interest

and utility must be advantageous both to the public and the

Itxventcr, enabling pfisotis to hear of I'liVt'iiliotis already desiderated

by them, and thus acting reciprocally as a stimulant on supply

and den^and.

AX IJIPKOVED FIKE-13L0WEU.

FlRKS that do not " draw " well are fauiiliar eiioiij,'li among house-

hold worries. The means of surely making a really good fire at

anv time must be to many a desideratum, and in view of this, Mr.

William Paitfield English, of ISO, High-street, Hull, has just in-

vented an improved tire-blower, which is stated to possess the

advantage of being easily, quickly, and readily attached, and

applied to any ordinary fire-grate with the view of creating a strong

draaght, and causing the tire to burn brighter and bettor. The
patent consists of a metal or other frame of a convenient si^e,

which is tilled in with asbestos or other suitable material. The
blower so made may be ornamented, or it may be made of a solid

sheet of metal or other substance, ornamented or not. The blower

is made to fit or cover the front part of the fireplace above the

grate, and is held in position by suitable supports, a handle being

fitted to the back.

SCHAEPFBR'S TATEXT TAP AXD BUXG CLO.SER.

Thk use of cask beers is now so universal in well-ordered house-

holds that some improvement in the ordinary rather clumsy, and
often very wasteful, method of topping casks has long been due.

To meet this want, Mr. Anton Jos. Schaeffer, of 9, Mincing-lane,

London, E.C., has patented an ingenious arrangement whereby all

trouble is saved, and any one can perfectly tap a cask as easily as

they can open or shut a door. It is claimed for this system that it

possesses the following important advantages :— It enables anyone
to tap a cask without trouble or loss of liquid ; also without dis-

turbance of the same. It ensures the casks being kept sweet and
clean, as, when the tap is removed, the cask is perforce hermeti-

cally scaled. It effects an entire saving of corks, and further

protects the bung-hole, preventing the injury that part usually

sustains, and the subsequent repairing that in most cases becomes
necessary. It is of very simple construction, and strong, not liable

to get out of repair, and the cost is so trifling that it needs but a

trial to ensure its universal adoption. A single tap can be used for

several casks, and when the tap is removed it forms a convenient

safety lock, especially when fitted with the lid, which is recom-
mended for casks intended for travelling.

THE IMPERIAL LIXEN STRETCHER.

With most marking-ink, a contrivance is sold to stretch the

object to be marked ; but it is always more or less unsatisfactory,

and there has long been a good opening for such an invention as

the "Imperial" Linen Stretcher (Musgrave's patent), which is

manufactured by Messrs. E. Wolff & Sons. The apparatus consists

of a block of cedar wood conveniently shaped for holding the fabric

to be marked, and attached to which is a stout wire loop worked
upon pivots and fitting closely to the sides of the block. The wire

has merely to be raised, the linen or fabric to be laid smooth!}- over
the surface of the block tmder the wire, and the latter when
lowered will firmly clamp the linen, thus presenting a smooth
stirface for marking. The marking-ink is contained in a reservoir

within the block. This ink reservoir reaches, it is said, nearly to

the end of the block, and contains the quantity of ink usually

supplied in bottles sold for one shilling. The ink seems to be of au
excellent quality, and, as the apparatus is ail in one, there is an
obvious convenience over the separate and imperfect round
"stretcher" often sold with various kinds of inks.

STEAWFEXA CIGARETTES.

CiGAEETiE-sMOKiNG has enormously increased of late years, and it

is alleged that to many mischief results from the practice. The
most practicable remedy is an improved form of cigarette

smoking; cool and deprived of any injurious characteristics, ilessrs.

Robinson & Barnsdale. cigar manufacturers, of Free Church-
street, Derby-road, Xottingham, have with this aim patented what
is known as the Strawfena Cigarette. This patent consists of a
small clay disc, through which the smoke passes into a straw mouth-
piece fitted to a paper coil, which can be elongated at pleasure. In
this cigarette there is no waste, the essential properties of the

tobacco cannot reach the smoker's mouth, and generally tho

Strawfena may bo deemed to bo a hygienic cuntrivanco.

FIREPROOF Fl.XlNG-liLOCKS.

Most persons know tho difliculty there is in properly fastening

joiners' work to walls, while tho use of wood, when in chimney-
breasts ami close to (lues, often results in fire. In order to over-

come this ditliculty, Mr. George Wright, of 3, Wostminstor-
chambors, has introduced a material, recently described before tho

Society of Architects, which is stated to bo safe and imi)erishable.

Tho lixing-blocks are fireproof, as hard and evorlasting as brick or

stone, yet nails can bo driven into them with tho utmost facility.

Heing made about the samo size as ordinary bricks, thoy are built

into reveals of openings, jandjs, &c., williout tho slightest extra

labour or trouble to tho bricklayer, and without destroying the

bond of the work. When in position, tho blocks at onco form a

fixing for the wood-linings, architraves, &c., and which become in

reality fixed to the solid wall, dispensing entirely witli the wiioil-juint

pieces, strips, ic, which .shrink, aud frequently retpiiro woiiging-up

before a set of linings can be fixed. Driving plugs, and consotpiont

injury to walls, is entirely obviated by u-iiing these fireproof blocks.

They can also be safely inserted near fireplaces and flues, and for

fixing bell-pulls upon chimney-breasts, without the slightest risk of

taking fire—a great advantage over wood-plugs, which in these

positions are a source of danger. Finally, these blocks may be
beneficially introduced wherever it is necessary to nail or screw
anything to brick, stone, or concrete walls, either in carpenters',

bell-hangers', or gas-fitters' work ; and they can bo readily cut with
a trowel.

CUPBOARD FASTEXIXG.

EvEKV housewife knows well what a nuisance most cupboard
fastenings are, and how useless, too, they generally become in the
end. In view of this well-kuowu domestic inconvenience, Messrs.

Brendon Brothers, of Collington, Cornwall, have invented a new
cupboard fastening, which embodies a noticeable improvement on
the ordinary " cupboard turn," simply by making a slot in the sunk
portion of the face of the escutcheon for about one-third of its cir-

cumference. A stud attached to tho knob runs in this slot, and
thus prevents the blate of the fastener from falliug below a hori-

zontal line.

AX IMPROVED BILLIARD TABLE.

The lovers of Billiards are so numerous that any real improve-

ment in that popular game or its apjiliances is sure of a wide and
prompt welcome. Mr. Eustace Bennett has, it appears, patented a
method for readily transmitting billiard balls from a pocket of a

billiard-table to another pocket of the same, without the trouble of

removing the said balls from one ]iart of tho billiard-table to another

part thereof, in the manner hitherto reriuired. To effect this

object the several pockets of the billiard table are made of strips

(round or otherwise) of covered indiarubber, or other elastic

material, with a band of india-rubber attached to the back thereof,

and in each pocket there is formed an aperture at tho bottom or

side thereof, sufficiently large to allow an ordinary billiard ball to

pass through. The three pockets on each side of the billiard-table

are put into communication one with another, hj means of a
half tube made of metal, wood, gutta-percha, or other suitable

material, lined with cloth, flannel, sheet india-rubber, or with

curved wires fitted to the top, at a distance of about one inch

apart, thereby forming a tube of sufiicicnt diameter to admit easily

a billiard ball of the ordinary size. The tubes are to be open
where connected with the pockets, so as to be capable of receiving

a billiard ball, and they are to extend in a line horizontal, or nearly

so, from the top to the bottom pocket, on each side of the table,

and to be supported at, or near tho niidille, by a pivot or axis fixed

to the table. Tlie tube on each side of the table is to be affixed to

the pockets, so that their respective apertures are caused to meet

;

they are fastened together by making the ends of the strips and
bands of the pockets pass through holes in the tubes, such strips

and bands being secured on the other side. When the tube, or a

pocket, is raised or lowered at or near either end of the table, the

ball contained therein will travel along the tube and pass from one

pocket to another as required, without the necessity of removing
the balls.

RrssiAN Me( lUNKAL Industry.—With the view of encouraging

the manufacture of locomotives and railway rolling stock in Russia,

the Russian Government has given the following sums in bounties

or premiums during the last five years:—1880,2,029,051 roubles;

1881, 2,039,513 roubles; 1882, 1,034,783 roubles; lf-83, 748,187

roubles; and 18S4, 1,950,000 roubles. The aggregate premiums for

the five years amount, it will be seen, to 8,700,000 roubles.
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(Bur Cl)f56 Column*
By Mephisto.

PROBLEM No. IIG.

By C. Planck.

Black.

White.

White to play and mate in three nioves.

One amongst a number of games played at Bradford simul-

taneously :

—

Evans.

White.
Mr. Gunsborfj.

1. P to Kl
2. Ktto KB3
3. B to B4
4. P to QKtl
5. P to Q,B3
6. P to QJ,

7. P X P
8. Castles

9.

10.

11

12

13
14

13

IG

17

18

Blark.
Sir. Onions.

P to K4
Kt to QB3
B to B4
B xP
B to B4
PxP
B to Kt3
Kt to 114 (a)

B X P (ch) (h) K X B
Kt to K5 (ch) K to B sq.

Q toE5 (<) Q to K sq

Q to B3 (ch)

B to Kt2
Kt to Q2 0?)
BxB
B to Kt2
Q to B3
P to B i

Kt to B3
P to Q3
BxP (,)

PxKt
K to B2 (

Kt to B3

White. Black.
Mc. Gnnsberg. Mr. Oniona.

QRtoKtsq.(/i)Q to Q2
Q to B3
KxP
Q to B3
QxP
P to B7
KllxQ
B to Kt2
P to KR3
P toKKt4

(>)Q to K sq

KtxP
Kt to Kt3
Q to Q sq. (.;)

QxQ
P to KR3
R to R2
R to Q sq.

Black.

Black

White.

30 R X Kt (/ )

31 R to Kt8 (ch) Kt to B sq
32 B to R3 K to R sq

33 R y Kt (ch) B to Kt sq

34. P X Kt P to Kt4
35. QR to B8 R to Kt2
3G. B to Kt4 R to PS (eh)

37. K to B2 K to R2
38. B to B3 R to B2 (ch)

30. R X R (ch) B X R
40. R to R8 mate.

NOTES.
(a) P to Q3 is the right move here.

(6) The position offers great inducement for this sacrifice.

(r) Played with the object of making Black play Q to K sq., in

order to prevent his interposing the Q on B3, as of course a piece

on that square can easily be attacked.

(<J) A well-calculated attempt at development. Of course, if

P X Kt, P X P.

(() The text more apparently improves Black's position.

(./) K toKt sq. at once would have been better.

(g) Black is willing to give up his Q for R and B, in addition to
a piece he already has.

(h) Electing not to take the Q ; on the vrhole, perhaps risky.
(i) P to KE,3 seems to be the better move.
(./') R to B sq. would have been better.
(A-) This move loses. Black ought to have played Kt (R) 4 to B5,

with a defensible position.

Problem No. 144, by W. Grimshaw, p. 20.

Position.

White.—K. KKt7. R's. KKt sq., Q.5. B. QB6. Kt. KR4.
P's. KR3, 5, KB2, QB2.
Black.—K. K5. Q. QR3. Kt. QKt2. P's. QKt3, QB6, K7,

KB5, KR3.
Solution.

1. R to KB sq. !

2. Kt to B3 !

!

3. R to Kt5 (dis ch) mate
2.. if

3^ R to Q2 (dis ch) mate
1. or
2. P to B3 (ch)

3. Kt to Kt2 (ch) mate
1. or

2. R to Kt sq.

3. R to Kt4 (ch) mate

PxP(Q)
Q to Kt7 (ch)



Jan. 23, 1SS5-] KNOV/I.EDGE 61

MAGAZINEofSGIENCE

^^ PLAINLYWQRDED-£XACTLYDK?CPJB£D

LOXDOX: FRIDAY, JAX, 23, 1S85.

OONTKNTS OF No. 169,

PAGB
The EntomolofTT of ft Pond, illlus.)

By E. A. Butler 61
Our Two Brains. Bj Sicbard A.

Proctor 62
The Young Etectridan. Bv W.

Slinzo .'. 63
First Star Lessons. {Jf'ith Map.)
Bj Richard A. Proctor 61

Thought and Langusge. II. By Ada
S. Ballin 64

-Manners and Customs in America.
Br Richard A. Proctor 66

3)ino9aur9. (lUut.) 67

Refomialion in Tiiur*- Koeping.
(///»..) By W. F. Allen

Chapters on Modern Domestic Eco-
nomy

Editorial Gossip
Reviews
Our Inventors' Column
Correspondence : The Duality of

the ilrain— Pre-hi'^Ioric Sepul-
ture— Electro - platiug^Earih-
quake in England— Bankruptcies
inlSS4-A Spirited Appeal, \c...

Our Whist Column

THE ENTOMOLOGY OF A POND.
By E. a. Butler.

ABOVE THE SURFACE {continued).

1'^HREE different families of flies contribute to the

dancing swarms mentioned in our last paper, the

€idicid(e, or gnats proper, the C/iironomidn', or midgfs,

and the TipuUdce, which includes the winter gnats and
daddy-longlegs. But those of the last family are not

aquitic in early life ; the genus Trichocera, which belongs

to this family, furnishes the so-called gnats that sally forth

in swarms during bright sunshine in the winter month?.

The swarming of these is dependent upon the w-eather, for

it has been observed by the Rev. A. E. Eaton that their

style of flight varies with the temperature. A cold below

3G° Fahr. puts a stop to their f.iiri il excursions altogether,

and drives them to their places of retreat under boards,

ic. ; at temperatures a little above this they will venture

forth singly, but when -15" Fahr. is reached they are then

able to congregate in multitudes and dance for joy. But,

though thus forming swarms, and so resembling the gnats

proper, they diSer from them, as above-mentioned, in not

being aquatic. We must not suppose, therefore, that all

gnat-like creatures—nor, indeed, all that fly in swarms

—

have spent the early part of their Ufa in the water, and it is

only with such as have done so that we are now concerned

—viz., the Culicidce, or gnats, and the Chironomid(i\ or

midges.

A great amount of human suflering often follows from
causes apparently the most insignificant, and no better

illustration of this can be found than is afforded by the

insects we have first to consider—the Culicidfi', or gnats

and mosquitoes, the latter being included because, though
not truly British insects, they are closely allied to our own
familiar gnats. If, in the absence of personal knowledge,

one were to endeavour to conjecture the probable form of

on:; of these little pests, from the agonising tales of the

persecutions to which humanity is subjected by them, the

imagination would naturally conjure up a formidable

figure, with " danger " emVjlazoned, as it were, in its very

aspect ; but the reality is vastly ditTerent from any such

conjecture, and it is almost impossible to believe that .so

frail, so insignificant a creature as these really are can

inflict such torments. The CuHo'da; as a family, are indeed

answerable for a vast amount of h\inian .snllcring; and
while it is true that our share of it in this country is com-

paratively trifling, yet even hero they not unfrcqurntly

cause considerable annoyance. They form one of the most

widely distributed families of insects; not only do they

swarm in the tropics and tem])eratc regions, but even the

cold of Arctic snows is not .siillicient to check their nuilti-

plicatiou and exterminate their race.

Let us now endeavour to draw the portrait of a gnat,

and be it remembered that what is here said of a gnat is

applicable in almost every respect to the mosquito as well.

First, a gnat is a Dipterous insect, that is, it is possessed

of only a single pair of wings, that corresponding to the

front pair in other insects ; but though there arc no hind

wings fis such, the missing organs arc not wholly unrepre-

Ecnted, but their place is taken by a pair of exquisitely

delicate knobbed stalk.s, lik(! tiny clubs, which have been

called, inditlVrently, " haltcres," "balancers," "poisers,"

from a notion that they aided the insect in maintaining its

equilibrium in its aviial journeys. In all the long-legged,

slender bodied divi.sion of the flies, these peculiar organs are

particularly conspicuous, and no better example could be

obtained for studying their peculiarities than an ordinary

daddy-longlegs (Fig. 1), one of the largest representatives

Fig. 1.—Forewiiig and " Balancer'' of D.iilily-I.onglcgs.

of the section. It is very diflicult to say what is their exact

function, if, indeed, they have not more than one. I^ome

have supposed them to be organs of hearing, others, of

respiration ; but after all that has been said on the subject,

their exact use still remains problematical. The upper pair

of wings are long, narrow, membranous, and clear, though

in some species pi'ettily spotted. Attached to the nervures

are some tiny scales similar to those on a butterfly's wing,

and ethers of kindred nature fcrm a clothing for the body.

F^ach scale is really composed of an extremely delicate

double membrane, strengthened on each side with longi-

tudinal ridges, those of the oppo.site sides uniting at the

broad end of the scale, where they form a series of points

projecting beyond the membrane itself. The legs aie long,

and extremely slender, and easily part company with the

body. The head of the male carries a pair of exquisite

antenn;e, in the form of plumes, somewhat as one might

imagine Liliputian ostrich feathers to be ; those of his

spouse are much simpler organs, with very short lateral

appendages.

Ttie terrible weapon that renders these insects so annoy-

ing, consists of the organs of the mouth ; but before we
can under:-tand them properly, it will be necessary to refer

to the general plan of an insect's eating apparatus, for

notwithstanding the many and mighty differences in

this part of its organisation, shown in the various orders

of insects, they are all modifications of one type of struc-

ture. Imagine, then, an aperture bounded above by a

transversely placed organ, the lahrum, or upper lip, and

below by a pair of organs, usually more or less coalesced

into a single one, the Inhhnu, or lower lip. Between these

two, and bounding the sides of the aperture place first, and

nearest the labrum, a pair of organs so aiticulated as to

be capable of lateral motion only, the iiKiiidihhtt, and
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secondly, below these, another pair, also capable of lateral

motion, the ma.vi/he. Add finally a pair of jointed appen-

dages attached to the base of the maxillce, and another pair

to the labium (which is essentially a second pair of maxilla),

the maxUlary and labial pa^pi, and you have the main
parts of that complicated mtchanism with which insects

have to take their food. Many of these parts are often

modified to an extreme degree, and more or less depiived

of their power of motion, and some nay be altogether

suppressed ; still, a careful examination will usually enable

the above jilan to be more or less easily recognised.

Fig. 2.—Ucad of Female Gnat, much magnified. a, Antenna

;

b labrum ; r, mandibles ; d, maxillEe ; e, lingua; /, labium ; g, maxil-

lary palpus.

Now, in our gnat (Fig. 2) the labrum is transformed into

a stout bristle, and the labium elongated to an extraordi-

nary degree, forming a sort of sheath, open above and
sheltering in its trough both mandibles and maxillre ; the

whole apparatus forms a kind of snout or proboscis nearly

half the length of the animal's body. The mandibles,

instead of being jaw-like, and working upon one another

like the blades of a pair of scissors, are transformed into

two long, slender bristles, exceedingly sharp-pointed and

barbed at the tip, like a savage's spear—a pair of most
murderous weapons. The maxillre, too, are bristles, more
slender than the mandibles, and equally sharp-pointed

;

their palpi are easily recognisable as jointed organs visible

outside the beak. 'There is yet a fifth extremely fine hair-

like lancet, the representative of an organ which appears in

many insects as a prolongation of the central portion of the

labium, and is called the lingua, or tongue. Labial palpi

are absent. All these five lancets lie neatly packed away
in the sheath-like labium, and so completely are they con-

cealed that you would never guess that it contained such a

collection of instiuments of torture. Now for the surgical

process by which the little villain obtains its food. We
must, however, first acquit half the gnat household of

bloodthirsty propensities ; the male does not seem to be pos-

sessed of these stilettos ; he is a mild, inoffensive creature,

who generally confines himself to his native swamps, and
does not invade the privacy of our apartments ; but his

spouse is a veritable virag'i, and boldly intrudes even into

our bedchambers, with the view of obtaining an evening

repast from the unconscious lord of creation, who lies

calmly sleeping within. Gently she alights on some ex-

posed portion of her victim, resting on her four front legs,

and daintily elevating the other p.air into the air behind

her ; then she bring her needle-case down on the point

chosen for attack, and, forming her needles into a single

boring-organ, pushes them through the skin, apparently

without much ditEculty, till at length she reaches the blood

of the sleeper, which is then sucked up the interstices

between the bristles till the little phlebotomist is gorget^.

The irritation caused by these operations is often so great

that it has been supposed that prison is injected into the

wotind ; but no poison glands have been detected, and it

would seem probable that the incisions themselves are a

sufficient cause of the inflammation and consequent irri-

tation.

The Chironomidf, or midges, diflfer but little from the

gnats, save in the mouth apparatus, which is not prolonged
into a beak, and is altogether much simpler. They are also

unprovided with scales.

{To te continued.)

OUR TWO BRAINS.
By Eichard A. Peoctob.

(Contimied from p. 22.)

IT will be observed that the cases of dual consciousness

thus far considered, though alike in some respects,

present characteristic divergences. In that of the boy at
Norwood, the two characters were very similar, so far as

can be judged, and each life was distinct from the other.

The next case was only introduced to illustrate the re-

semblance in certain respects between the phenomena of
somnambuli.'m and those of double or rather alternating

consciousness. The woman Felida X. changed markedly
in character when she passed from one state to the other.

Her case was also distinguished from that of the boy by
the circuHjStance that in one state she was conscious of

what had passed in the other, but while in this other state

was unconscious of what had passed in the former. Lastly
in Sergeant F.'s case we have to deal with the effect of an
injury to the brain, and find a much greater difference be-

tween the two conditions than in the other cases. Not
only does the man change in character, but it may justly

be said that he is little more than an animal, even if he
can be regarded as more than a mere automaton while in

the abnormal condition. We find that a similar variety

characterises other stories of double consciousness. Not
only are no two cases closely alike, but no case has been
noted which has not been distinguished bj' some very marked
feature from all others.

Thus, although in certain respects the case we have next
to consider resembles very significantly the case of Sergeant
F., it also has a special significance of its own, and may
help us to iiiterpret the general problem presented to lis by
the phenomena of dual consciousness. I abiidge, and in

some respects simplify, the account given by Dr. Carpenter
in his interesting treatise on " Mental Physiology." Com-
ments of my own are distinguished from the abridged narra-

tive by being placed within brackets :

—

A young woman of robust constitution had narrowly
escaped drowning. She was insensible for six hours, and
continued unwell after being restored to animation. Ten
days later she was seized with a fit of complete stupor,

which lasted four hours ; when she opened her eyes she

seemed to recognise no one, and appeared to be utterly

deprived of the senses of hearing, taste, and smell, as well

as of the power of speech. Sight and touch remained, but
though movements were excited and controlled by these

senses, they seemed to arouse no ideas in her mind. In
fact, her mental faculties seemed entirely suspended. Her
vision at short distances was quick, and the least touch

startled her; but unless she was touched or an object were
placed where she could not help seeing it, she took no
notice of what was passing around her. [It does not appear

to me certain that at this stage of her illness she sau- in the

ordinary sense of the word ; the sense of touch may alone

have been affected, as it certainly is aflfected to some degree

by any object so placed that it could not It.I he seen by a
short sifjliled person. But it is clear that later the sense of

sight was restored, supposing, which is not perhaps probable,

that it was ever lost in the early Et?ge.] She did not even

know her own mother, who atten':'ed c?nstantly upon her.
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Wherever she was placed she remaiued. Her appetite was
woo.l, but [like F.] she ate indifferently whatever she was
fed with, and took nauseous medicines as readily as

agreeable food. Her movements were solely of the

automatic kind. Thus, she swallowed food put into her

mouth, bat msde no effort to feed herself. Yet when her

mo'.her had conveyed the spoon [in the patient's handj a

few times to her mouth, the patient continued the operation.

It was necessary, however, to repeat this lesson every time

she was fed, showing the complete absence of memory.
" The very limited nature of her faculties, and the automatic

life she wasle.iding, appear furtherevident fromthe following

particulars. One of her first acts on recovering from the fit

lud been to busy herself in picking the bedclothes ; and as

soon as she was able to sit up and be dressed, she continued

the habit by incessantly picking some portion of her dress.

She seemed to want an occupation for her fingers, and
accordingly part of an old straw bonnet was given to her,

which she pulled into pieces with great minuteness ; she

was afterwards bountifully supplied with roses : she picked

•off the leaves, and then tore them up into the smallest

particles imaginable. A few days subsequently, she begtn

forming upon the table, out of those minute particles, rude

figures of roses, and other common garden flowers ; she had
never received any instructions in drawing. Eoses not

being so plentiful in London, waste paper and a pair of

scissors were put into her hand, and for some days she

found an occupation in cutting the paper into slired-s ; after

a time these cuttings assumed rude shapes and fignn^s, and
more particularly the shapes used in patchwork. At It-ngth

she was supplied with proper materials for patchwork, and
after some initiatory instruction, she took to her needle and
to this employment in good earnest. She now laboured

incessantly at patchwork from morning till night, and on
Sundays and week days, for she knew no difference of d.iys

;

nor could she be made to comprehend the diflV'rence. She
had no remembrance from day to day of what she had been
doing on the previous day, and so every morning com-
menced de novo. Whatever she began, that she continued

to work at while daylight lasted ; manifesting no uneasiness

for anj-thing to eat or drink, taking not the slightest heed of

anything which was going on around her, but intent only on
her patchwork." From this time she began to improve,

learning like a child to register ideas. She presently learned

worsted-work, and showed delight in the harmony of colours

and considerable taste in selecting between good and bad
patterns. After a while she began to devise patterns of her

own. Bit she still had no memory from day tq day of

what she had done, and unless the unfinished work of one
day was set before her on the next, she would begin some-

thing new.

And now, for the first time, ideas derived from her life

before her illness seemed to be awakened within her.

When pictures of flowers, tree.s, and aninuls were shown
her, she was pleased ; but when she was shown a landscape

in which there was a river or a troubled sea, she became
violently agitated, and a fit of spasmodic rigidity and
insensibility immediately followed. The mere sight of

water in motion made her shudder. Again, from an early

stage of her illness she had derived ])leasure from the

proximity of a young man to whom she had been attached.

At a time when she did not remember from one hour to

another wliat she was doing, she would anxiously await his

evening visit, and be fretful if he failed to pay it. When,
during her removal to the country, .she lost sight of him,
she became unhappy and suffered from frequerjt fits ; on
the other hand, when he remained constantly near her, she
improved in health, and early associations were gradually

awakened.

At length a day came when she utter-d lior first word^t

in this her second life. Sho had learned to t die hr;ed of
objects and persons around her; and on ono occasion,

seeing her mother excessively agitated, sho became; exeitcd
herself, and suddenly, yet hesitatingly, exclaimed, " What's
the matter ? " After this sho began to ai tioulato a few
words. For a time she called every object and person
" this," then gave their right names to wild flowers (of

which she had been passionately fond when a child), and
this "at a time when she exhibited not the least recollec-

tion of the 'old familiar friends and places' of her child-

hood." The gradual expansion of her intellect was mani-
fested chiefly at this time in signs of emotional excitement,
frequently followed by attacks of spasmodic rigidity and
insensibility.

It was through the emotions that the ])atient was re-

stored to the consciousness of her former self. SIk; became
aware that her lover was paying attention to another woman,
and the emotion of jealousy was so strongly excited that
she had a fit of insensibility which resembled her firi!t

attack in duration and severity. But it restored her to her-

self. "When the insensibility passed ofl', she was no longer
spell-bound. The veil of oblivion was withdrawn ; and, as

if awakening from a sleep of twelve months' duration, she
found herself surrounded by her grandfather, grandmother,
and their familiar friends and acquaintances. She awoke
in the possession of her natural faculties and former know-
ledge ; bit without the slightest remembrance of anything
which had taken place in the year's interval, from the in-

vasion of the first fit to the [then] present time. She spoke,

but she heard not; she was still deaf, but being able to

read and write as formerly, she was no longer cut off

from communication with others. From this time she

rapidly improved, but for .some time continued deaf. She
soon perfectly understood by the motion of her lips what
her mother said ; they conversed with facility and quick-

ness together, but sho did not understand the language of

the lips of a stranger. She was completely unaware of the

change in her lover's affections which had taken place in

her state of second consciousne.ss ; and a painful explana-

tion was necessary. This, however, she bore very well, and
she has since recovered her previous bodily and mental
health.

(^To he cojitimied.)

THE YOUNG ELECTRICIAN.
By W. Slingo.

(Contiiiued from j). 32.)

A FEW other forms of insulators will probably be found
useful, but further reference to them may be deferred

until we require them.

A few conducting materials should be kept at hand, for

they are as necessary as insulators.

E.v. V.—Half a pound of tinfoil should therefore be added
to our stock. It will be found that this highly ductile and
easily workable metal will answer more purposes than one
would imagine. Tinfoil i-i procurable almost anywhere at

the rate of 2s. 6d. a pound.

Ex. VI.—A sheet or two of tinned iron, which may be

obtained for a few pence, may also be procured.

Ex. VII.—For rigid conductors the cheapest material

would be iron wire or rod, but brass is preferable because

it is softer, easier to work, more ductile, and has a much
better appearance. Brass wire about an eighth of an inch

in diameter should therefore be laid in stock.

E.x. VIII.—Sometime? a conductor will be required
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which must be capable of acoommodating itself to the

form or shape of any vessel or object in or upon which it

may be placed. For this purpose a chain of brass is

specially made. The links are, of course, very weak, but

more than strong enough to support any length of chain

that is likely to be required. It may be obtained at any
ordinary electrical instrument maker's for sixpence, or

thereabouts, per yard.

To work the articles above mentioned, and for a

number of other purposes, afterwards to become appa-

rent, a few appliances are necessary, the first being a

source of heat.

Ex. IX.—If gas is available, a Bunsen burner should be

obtained. This is simply a burner in which air is mixed

with the gas prior to its being ignited. The result is a

more perfect combustion, and the production of greater

heat, but less luminosity, than with an ordinary gas flame.

An iron rose should be procured with tbe burner. If the

flame is luminous or smoky, the burner is not acting

properly ; air is not being properly mixed with the gas,

and the flame should therefore be extinguished and re-

ignited. Flexible tubing, sufficiently long to reach from

the gas-bracket— or wherever the supply is to be drawn

from—to the work- table, will be required. A simple

Biinsen burner may be made from a piece of metal tubing

three quarters of an inch in diameter and four or five

inches long. Near one end file a few notches with

a half round file, and slip the tube over an ordinary

burner. The requisite air will find its way in through

the notches.

Ex. X.—In the absence of gas, a spirit lamp will, in

nearly every case, give sufficient heat. A lamp of half-

pint capacity will prove a handy size.

Ex. XI. In the hands of one who is able to use it, a

soldering-iron is extremely useful ; and, even where the

young worker has never used the tool before, he will find it

advantageous to get one and practise with it. He will soon

feel sutSciently familiar with it to employ it satisfactorily.

To use it, first heat the iron, and with it run a little resin

over the parts to be soldered together. Then " tin " the

iron by covering the point of it with solder, when it will

take up a quantity of solder, enough for the majority of

the purposes for which we shall require it. When insuffi-

cient, keep the solder ("strip" solder should be used)

against the iron as it is run along the joint, and the metal

will run freely so long as the iron retains sufficient heat. It

must be borne in mind, that wherever the resin runs the

solder will follow, so that to make a neat, and at the same

time efficient, joint, the expenditure of a considerable

amount of care and trouble will be necessary. Frequently

"spirit of salts" (zinc dissolved in hydrochloric acid

uutil the acid is "killed," that is, until it will dissolve no

more metal) is used in the place of resin. It is a trifle

easier than resin ; but in electrical work, when continuity

of electrical conductivity is requisite, resin should be em-

ployed, as the " spirits " tend to cause a metallic discon-

nection. This, of course, is not often of much importance

when dealing with " static " electricity ; but with " cur-

rent " electricity the case is very different, and resin should

then be used invariabli/. The soldering-iron should be

heated in a clear fire, but should never be made red-hot.

Before tinning, it should be carefully filed, to remove the

superficial impurities ; and, after once tinning, should be

kept always tinned, in which case it will not be necessary

to aeain file the metal, but simply wiping it with a piece

of rag will suffice. When spirit of salts is used, the joint

should be well washed with water. Let the student

experiment in this direction, and he will soon find the

advantage of being able to use the soldering-iron.

FIE ST STAR LESSONS.
By Eichard A. Proctor.

The constellations included in

numbered throughout as follows :—

-

the set of maps are

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14..

15.

16.

17.

18.

19.

20.

21.

Ursa Miller, the Little Bear
{a, the Pole Star).

I>raco, the Dragon (a,

Thuhan)
Cepheiis, Kivg Cephcvs.
Cassiopeia, the Lady in the

Chair.

Persetts, tlic Champion (j3,

Alijol, famous variable).

Anriija, tlie Charioteer (a,

Capella)
Ursa Major, the Greater

Bear (a, /3, the Pointers).

Caues Venatici, the Huntivg
Bogs {a, Cor Caroli).

Coma Berenices, Queen
Berenice's Hair.

Bootes, the Herdsman (a,

Arctnrus).

Corana Borealis, the Nor-
thern Crown.

Serpens, the Serpent.

Hercules, the Kneeler.

Lyra, the Lyre {a, Vega).

Cggmis, the Su-an (o,

Arided ; (3, Albires).

Pegasus, the Winged Horse.

Andrnvieda, the Chained
Lady.

Triangula, the Triangles.

Aries, the Ram.
Tatirus, the Bull (a, Alde-

haran ; 7], Alcyone, chiei

Pleiad).

Gemini, the Twins (a,

Castor ; p, Pollux).

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Cancer, the Crab (tl e
cluster is the Beehive).

Leo, the Lion (a, Begnhts).
Virgo, the Virgin {a, Spica)
Libra, the Scales,

Opihiuchus, the Serpent
Holder.

Aqnila,lheBagle(a,Altair).
Delphinxts, the Bolpiliin.

Aqvauns, the Water Carrier.

Pisces, the Fishes.

Cetus, the Sea Monster (o,

Mira, remarkable va-
riable).

Bridaniis, the liivcr.

Orion, the Giant Hunter
(a, Betelgcux ; /3, Bigel).

Canis Minor, the Lesser Potj

(a, Procyon).

Hydra, the Sea Serpent (.7,

Alphard).
Crater, the Cup (a, All.es).

Corviis, the Crow.
Scorpio, the Scorpii^n (o,

Antares).

Sagittariiis, the Archer.

Capricornvs, the Sea Goat.

Piscis Avstralis, the Sou-
thern Fish (a, Fomul-
haul).

Lepus, the Hare.
Columha, the Dove.
Canis Major, the Create'/

Dog {a, Sirius).

Argo, the Ship.

THOUGHT AND LANGUAGE.
By Ada S. Ballin.

II.

THE problem of the origin of language is one which has
occupied the minds of thinkers in all historic times.

It is one of those problems inherently impossible of sola-

tion, since no data are given with which to work, the birth

of language being hidden in the mist of a remote past far

anterior to history, and of which there are no records.

Yet in spite of, or perhaps owing to, the very impossibility

of proving any theory whatever with regard to it, the

number of hypotheses which have been started, purpoiting

to solve the mystery, is exceedingly great ; and wise mei:s

in all generations, having arrived at their own conclusions

on the subject, have been ready to defend them against the

world.

One of the most ancient theories was that of the

Assyrians, dating from about 2,000 B.C.—it asserted that

language was a divine gift, and was given as a whole to all

men, and it accounted for the variety of languages then

current by the story of the Tower of Babel, in which men
were punished, for their attempt to besiege Heaven, by a

confusion of tongues. This theory was afterwards adopted

by the Semites ; we find it stated fully in the Book of

Genesis, chap, xi , and later on, the Koran JI., 29, expressed

the same idea in the statement that Allah " taught Adam
the names of all things."

Language has in all ages been regarded by the niajoriiy

as a complete whole created as such, and perfect in itself
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NIGHT SKY FOR JANUARY (Second Map of Paih),

Showing the heavens as they appear at the following hours :

—

January 22 at 10 o'clock.

Jannary 23 at 9| o'clock.

January 29 at 9J o'clock.

FeViruary 2 at 95 o'clock.

February fi at 9 o'clock.

February 10 at 8J o'clock.

February 14 .'it ft^ o'clock.

February 17 at 8J o'clock.

Febru.iry 21 at 8 o'clock.

Iiom the very first. But this is not a view which the

theory of evolution could lead us to accept ; it can only be

.adopted by those who, ignoring all the facts of evolution,

delight to believe in the theory of special creation.

As a typical exposition of this theory, I venture to

literally translate the following pas.'ages by M. Renan :

•" Language at all times eeems to us to be parallel

to the human mind. Now, from the very finst

moment of its constitution, the human mind was com-
plete; . . . Has man acquired his different faculties sue-

«f ssively 1 Who can even dare to think it ? We can
establish a rigorous analogy between the facts relating to

the development of mind and the facts relating to the

development of language. It i", therefore, impossible t

imagine language painfully completing its difierent parts,

because it is impos-ible to imagine the human mind seeking
its faculties one after the other.'* In another place he
says :

" It is, therefore, a dream to imagine a primitive
state in which man did not speak, followed by another stage

in which he had acquired the use of language. Man speaks
naturally as he thinks naturally, and it is as bad ['hiloso-

phically to assign a voluntary beginning to language as to

thought;" t and he continues, " Hence the different systems
of language were not formed by successive juxtapositions,

* " Histniro lea Langues Semitiquea," Livre V., chap. II., p. 471.

t " Do I'Origine du Langage," p. 91.
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but like the living creatures of nature, language IVom its

first appearance was endowed with all its essential parts." *

Now the whole theory of evolution is in direct contradic-
tion to that of M. Eenan, and the class he represents, for

it teaches that the mind of man was gradually developed
through successive stages, from such a slate, for instance,

as we find in a sponge at the present day ; the mind
developing in proportion as the nervous system becomes
more complex. Other animals, inferior in developn)ent,
have, as I pointed out in my former article, a definite lan-

guage of sounds and signs, but as Darwin says,t " Man not
only usts inarticulate cries, gestures, and expressions, but
has invented articulate language ; if, inc'eed, the word
invented can be applied to a process completed by innume-
rable steps, half consciously made."

In one respect only does Darwin agree with Eenan
;

they both allow that language did not: have its origin in

the wUl of man, though, indeed, long before these two repre-

sentative thinker-s, Turgot had said: "Languages are not the
work of conscious reason."!

In point of fact, there can be very little doubt that
language was evolved, like everything else, from small
beginning?. Some primitive being, while directing the
attention of one of his kind to a certain object, uttered
some sound, which, being afterwards repeated in the
same connection, came to be appropriated to that oVject,

and it was found that the object luight, although absent, be
indicated by the use of that sound. This was a step in the
)ight direction. It was manifestly desirable that attention
should be drawn to the approach of an enemy while that
enemy was still at a distance, or that the whereabouts of

prey should be indicated while the prey was not within ken.
Random action becomes voluntary action, if it is found

to give or continue pleasure, or to avert or lessen pain.
Hei.ce the sound uttered at random, but found to be useful
in communicating a thought, is perpetuated as what we
fchculd now call a word, and a multitude of such makes up
a p imitive language.

in another work Darwin says :
—"From the fundamental

difltrences between certain languages, philologists have
inferred that when man first became widely diffused he
was not a speaking animal ; but it may be suspected that
languages far less i)erfect than any now spoken might have
been used, and yet left no traces on subsequent and more
highly-developed tongues. Without the use of some
language, however impeifect, it appears doubtful whether
man's intellect could have risen to the standard implied by
his dominant position at an early period. "§
With his wonderful insight into the ways of nature,

Darwin has iu the suagestiocs of the above passage, pro-
bably hapjiened upon the true state of the case, and doubt-
less at first all communication was as among other gregarious
animals, by gestures and cries warning of danger, or to
gather together for attiick.

Weak animals find strength in numbers, and become
gregaiiuus on a sort of extension of the principle
that "two heads are bttter than one." Thus, herds of
different creatures will, as it were, post sentinels so that
the 1 ody of the herd may feed in safety, confident that a
timely alarm will be given iu case of the approach of an
enemy.

In the same way we find that defenceless animals are
proportionately cunning, the instinct of self-preservation
sharpening their mental powers. Travellers in countries

* " De rOrigine du Langage," p. 'JO.

t " Expression of the Emotion.s," p. CO.

X " Le.1 Langagcs ne Eont point I'ccuvre d'nno raison presente a
eile-meme."

§ " Descent of Man," Vol. II. pp. 231-5. Ed. 1872.

where before their time man was unknown, have found the
small game and birds so tame that they could almost catch
them in their hands, but after a few years', or even months*
experience of peifidious man and his shot-gun, they become
as shy as the ordinary sportsman generally finds his prey,

that is to say, they have learnt where the danger lies and
devised means for avoiding it.

Now, when in the course of evolution a being was de-

veloped bearing the physical attributes of man, he must
have been indeed a weak and defenceless creature compared
with those animals by which he was surrounded, and who
hungered for his blood. There is some reason to believe

that primitive man was not nearly so large or powerful as
the ordinary savage of the present day, who, even with his

superior advaijtages, would, without cunning, stand but a
poor chance in the struggle for existence.

The primitive man must have been beset on all sides

by dangers and difficulties. He had neither the powers
otfensive nor defensive possessed by his neighbours. He
had neither the swiftness of the weaker kinds to escape,

nor of the stronger to pursue ; and he was without the
i.atural weapons with which other animals were provided.

His only chance lay in the development of his n:ental

faculties; without cunning he must certainly have perished,

as hundreds of other weak species have probably done, and
left "not a wrack behind."

This being so, his mental powers were stimulated by the

instinct of self-preservation common to all creatures, and
like other weak animals he formed an ofTensive and defen-

sive alliance with others of his kind.

Such an alliance rendered necessary some means of com-
munication between the allies, and there is every reason to

believe that this necessity, if not the mother, was at any
rate the ancestres.", of articulate speech, which was thus
only one of those phenomena of mental evolution that have
placed him in the dominant position which he now occupies

with regard to other creatures.

Man's mind was developed by the struggle for existence,

iu which it had to contend against two great difficulties,

that of getting food for the man, and of saving him from

becoming the food of other animals ; without this develop-

ment man would have disappeared in the course of

disrestion.

MANNBEB AND CUSTOMS IN
AMERICA.

Bv Richard A. Proctoe.

ENGLISHMEN are apt to make the same sort of

mistake about American manners and customs as I

have already suggested* that we are apt to fall into

in re^gard to the gambling spirit there. Just as poker-

j)layers are more conspicuous features in America than the

corresponding classes of gambling folk in England, so the

classes among whom solecisms in manner may be expected

come much more under our notice in America than in our

own country. It by no means follows they are more
numerous. On the contrary, there is every reason to

think that they are much less numerous there than here.

At a railway dining-room on the long American lints, and

at the table of the solitary hotel in some small Western

town, all c'asses meet at meals : can it be wondered at if

peculiarities of manner, such as are never seen in English
" first-class refreshment-rooms," should at times be noticed 1

If an Englishmen really limited his attention to what

is general as well as novel to him, he would be chiefly

* See Knowleiige, No. 165.
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struck, I tbink, by the politeness with which nearly all

men in America, even of the humbler orders, treat women.
Defects of breeding may be noticed, of CMurse, and some of

them are tolei-ably general in the Western States, but they

mostly ati'eet mere externals, not the real amenities of life.

Albeit one could wish that, instead of the bettt r bred fall-

ing into the ways of those less fortunate in regard to breed-

ing, they should set steadily a good example even iu

externals. It may be a matter of no momeut, for instance,

that here or there a working man or woman should put his

food into his mouth with his knife. But for those who
have pleasanter ways of eating to fall into the same ugly

babit because they are surrounded by folk who know no
better, is surely a mistake. I have repeatedly seen

people of good social standing do such things in the far

Western States, though the}' must know perfectly well

the more seemly habits which good breeding enjoins.

I feel somewhat ashamed of myself if my gorge

rises when a labourer puts food into his mouth
with a knife, and a semi-scientific question arises

in my mind as to the origin of a feeling so fanciful and
artificial. But when persons who have had better oppor-

tunities indulge in the same habit, the case is diflV-rent : I

no longer wondei- or feel ashamed at the sense of di.sgust

which comes over me when I see the knife (to consider this

particular solecism for the moment) put to this improper

use. And I notice another singular circumstance. T.i see

a knife, held in the ordinary way, go into the mouth loaded

with what does not belong to it, is unpleasant enough ; but

the feeling cf disgust is curiously intensified when the

knife is held in that way which the labouring classes

have quite ingeniously invented to make the knife more
serviceable. Perhaps if tsvo-pronged forks were still

in use, and spoons had not been invented, we might be

driven to the use of the knife as a sort of spoon.

Then we should do as the labouring folk do ; when we
wanted to use a knife as a spoon, we should turn the knife's

edge from the mouth (setting the thumb against the back

of the knife), and so bring the back instead of the edge

into the mouth. When I sec a working man or woman do

this, I am rather ple.ised with the ingenuity of the method,

than disgusted at the wi-ong u-e of the knife. But to see

a person in good social position adopt this workmanlike
way of using the knife, produces a different effect. Beau

Kash used to express much stronger objection to a darn

than to a hole in the silk stockings of his day, for, said he

with foolish wit, " a hole may be the accident of a day,

but a darn is deliberate poverty." In like manner, but

with better reason, one may pass over the carelessness

which has led some once well-bred persons in America to

fall into the habits of less fortunate folk around them, to

speak ungrammatically, mispronounce words, and so forth
;

probably the most of us would do the same after passing

many years among the rougher sort of people ; but to see

a lady or gentleman set the thumb on the back of the

knife and use the blade in the workmanlike fashion I

have described (showing they have not merely fallen into

a bad habit, but have deliberately learned how best to

follow it), this is truly distressing. I have not only seen

this, but I have seen persons of good social standing

calmly feed an infant with the knife point ! Yet, oddly

enough, one may often notice that while the seniors in a

family have adopted these hateful wMys, and the infants

are made familiar with knife-blades from baViyhood, the

grown boys and girls in the same family would as soon

think of pxitting a knife into the mouth as of putting their

fingers into a dish. The cri'ioisms of writers like Dickens,

Mrs. TroUope, and so forth, however harsh and even rude

they may have been, have had this good effect at least : the

young people who have read, marked, and inwiir.lly digested

such notes about manners and custonn have corrected many
ugly ways which otherwise they might have aloptttl or

retained.

One could wish the good effect had extended to language;

but though the young pcojile, especially the ladies, speak

much more correctly than their elders, and sometimes

with perfect accuracy, it must bo admittx'd that in sonic of

the Western States of America the English language has

degenerated terribly.

—

Newcastle Weekly Chronicle.

DINOSAURS
(Continued from p. 27.)

AMONG the animals found in the Rocky Mountains, the

strangest beast i.'i dcjubtless the brontosaurus, of whose
skeleton we give a restoration according to Professor Marsh
(Fig. 1). This animal reached a gigantic size; living, it

Fig. i.— Skeleton of Broiitosaurug ( •< 1-125).

must have weighed at least thirty tons ! The bead is re-

markably small for an animal of such a sv^c. The brain,

which is extremely small, indicates a slow and stupid beast.

The neck is long, flexible, strong, and very mobile, the legs

are massive, and the bones solid. The animal walked after

the manner of our present bears, its body was entirely

naked, its habits more or less aq latic, and it must have

frequented muddy swamps pretty much as the hippo-

potamus does. Its food consisted of plants that grew iu

the water or near the banks.

Not far from the French frontier, between Mons and

Tournay, in Belgium, is located the Bernissart coal-mine.

In order to reach the bed of coal it is necessary in that

country to excavate the earth to a certain depth, and

traverse strata which were deposited subsequent to the

formation of the valuable combustible. In making researches

at Bernissart for extracting coal, some wealden strata were

encountered in a valley that dated from the beginning of

the Cretaceous epoch, and that was afterward filled through

the movements of the earth. Fishes by hundreds, croco-

diles of unknown types, and gi-antic reptiles here lay

buried at a depth of almost 1,150 feet, nearly in the spot

where they formerly lived. They were buried in mud, and

lay pellmell along with the plants that grew upon the

ground that they had trod at an epoch so remote as to

exceed all imagination. These gigantic animals thus brought

to light, thanks to the persevering researches of De Paux

and Sohier, were dinosaurs belonging to the genus igua-

nodon, the first remains of which were found liy Mantell

in 1822.

It is to the labours of Boulenger and Van Beneden, and

especially to those of Dollo, tliat we owe our knowledge of

one of the strangest beings that ever existed in olden times.

The discovery of the Bernissart iguanodon—an animal

whose entire skelet-m is now known—has thrown an abso-

lutely new light upon the structure of a whole group of

herbivorous dinosaurs.
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Everythiug, in fact, is strange in the iguanodon (Fig. .5).

Its stature, as well as its gait, is well calculated to astonish

the naturalist who is acquainted with existing reptiles ouly

—beings which are very puny as compared with animals

that lived in former times.

The Btrnissart iguanolon measures nearly thirty-three

fe£t from the end of the nose to the tip of the tail, and,

when standing ujiright upon its hind legs (the attitude

that it assumed in walking), it rose to more th^n thirteen

feet above the level of the ground. The head is relatively

small and much compressed, and the nostrils are spacious

and as if partitioned. The temporal fossa is limited by a

bony arch, above as well as below—a chaiaoter entirely

exceptional in existing reptiles. The extremity of the

jaws were apparently provided with a beak designed

for cutting the large ferns and the cycadaceie that grew
upon the margins of the lagoons and mar-lies into which

the earth was cut up. The teeth, which are crenulate at

the edges, indicate an essentially herbivorous diet, and
they were replaced as soon as worn out. The nec-k must
have been very mobile. The ribs, which are strong, indi-

cate vast lungs. The fore limbs, shorter than the hind

ones, terminate iu a five fingered hand. The thumb is

provided with a large spur, which must have been a

formidable weapon. The hind limb, which is digifigrade,

Tig. 5.— Skeleton of Ignanodon.

is provided with but three fingers, which were probably
connected by a web. The pelvis more closely resembles
that of birds than that of existing reptiles. The tail, a
little longer than the rest of the body, is about sixteen

feet in length, and consists of nearly fifcy vertebrae. It is

much compressed laterally, like that of the crocodiles, and
mubt have served as a rapid and powerful means of pro-

pulsion.

"The circums'ances under which the Bernissart iguano-
dons were fotind show, as Mr. Dupont has pointed out,

that these animals must have lived in the midst of marshes
and upon the banks of a river. It is consequently not
surprising that they had aquatic habits.

' Granting that the iguanodons passed a portion of their

existence in water, we can imagine, by the aid of observa-

tions made upon the crocodile and amhbjrrhynrhu^ (a large

marine lizard of the Galapagos Islands), two very different

modes of progression of our dinosaur in the liquid element
" When it was swimming slowly, it made use of its four

limbs and its tail. If, on the contrary, it wished to move
forward rapidly in order to escape its enemies, it placed its

fore limbs against its body, and made exclu>ive use of its

hind ones and of its caudal appendage. In this mode of

progression, it is clear that the smaller the fore paws are

the more they are hidden, and consecjuently the less resis-

tance they offer to the movement of the animal in the water.

In confirmation of this, we observe that, among the forms

that swim in the manner just stated, the fore limbs are so

much the smaller in proportion as the beast is the more
aquatic.

" The iguanodons walked on the ground by the aid of

their hind legs only ; in other words, they were bipeds after

the manner of man and of a large number of birds, and were
not jumpers like the kangaroo ; moreover, they did not
rest upon the tail, but allowed it simply to drag.

" But, it will be said, just now in speaking of aquatic

life, you compared the iguanodon with the crocodiles
;
yet

the latter are not adapted for an erect attitude. What neecf,

then, had the iguanodons of a bipedal walk if they had
analogous habits' It appears to us, on the contrary, that

standing upright must have been a great progress, and for

the following reason :

" These animals, being herbivorous, had to serve as prey to

the carnivora of their epoch ; and, on another hand, they
remaineel in the midst of marshes. Among the fern^ by
which they were surrounded they would have observed the

approach of their enemies with difficulty, or not at all

;

but, standing upright, they were enabled to look about
them to a considerable distance. Upright, too, it was in

their power to seize their aggressor between their short, but
powerful arms, and to Vjury their two enormous spurs into

its body. These spur.«, it is probable, were provided with a

cutting edge.
'• The difficult progression of the crocodile upon the

ground has been described by all travellers, and there can

be no doubt that the long tail of this animal con*ribute.s

not a little to its awkward gait. The transformation of

this cumbersome organ out of water into a balance was, it

seems to us, a happy modification.
" Finally, the bipedal walk must certainly have allowett

the iguanodon to more quickly regain the river or lake in

which it disported than would a quadrupedal walk that

was continually interfered with by numerous aquatic plants-

that I'layed, after a manner, the lole of brushwocd.*

—

Science tt 2^ ature.

THE EEFORMATIOX IX
KEEPIXG.f
By W. F. Allen.

TBIE-

ON Nov. 19, 1883, the daily papers of the United
States and Canada, from the Atlantic Ocean to the

Rocky Mountains, contained more or less elaborate accounts

of the change from local to "standard time" which hati

been made on the previous day. Comparatively few among
the millions of people whi read these accounts took the

trouble to investigate the actual meaning of the change or

the arguments in its favour. It appeared to be the work
of practical railway managers, and to be favoured by

leading scientists. Watchmakers agreed to and aided the

change, and few other persons were apparently interested.

So the people quietly acquiesced, reset their watches a few

minutes faster or .slower, and for the most part soon forgot

that any but " standard time '' had ever been in use.

In the present generation we have become so accustomed

to the use of accurate time and the ready means of obtaining-

it, that we hardly realise how dependent we are upon it.

* L. Dollo, Les Ifmanodons de Bernissart.

+ From the Popular Science Monthly.
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Were it possible to suddenly destroy all clocks and watches

in any givt n centre vi population among civilised nations,'

while uU other surioumiings of modem development re-

mained as before, we can scarcely conceive of the endless

confusion that would arise. Only by contemplating the

results of such a catastrophe can we fully understand what

an important part the knowledge of accurate time plays in

our every-day all'airs.

Man shares with the inferior animals the knowledge and

the use of the simplest and earliest division of time into

day and night, and in a more restricted sense into sea-ons.

The division ot" the day into minor parts has been developed

by man as necessity or convenience required. It has not

been many years since wntches were made with hour-hands

only, and the general use of the finer di\ isions into miniitts
[

and secoi ds is almost entirely the outgrowth cf the require-

ments of modern civilisation. Astronomical time-keeping

is not here considered. By the Babylonian system of

dividing the day, which was used by the Jews and other

Oriental nations, the time between sunrise and sunset was

portioned into twelve equal parts at all seasons of tlie year,

the hour varying in length with the season. If this method

of division still prevailed, the hours in New York city

•would vary in length from about forty-six to about seventy-

five of our present minutes. In tbe Arctic regions the

inapplicability of this system to general use would reach

its climax of absurdity.

The general facts upon which all systems of timekeeping

are based are commonly understood, but the details are

seldom referred to.

The most primitive kind of timepiece is a sundial.

Reduced to its simplest form, a sun-dial consists of a

straight pcle erected upon a permanently fixed circular

plate, the shadow of the pole indicating midday when it

coincides with a line drawn due north from the base of the

pole, the pole being erected upon a line parallel with the

axis of the earth. The other hours of the day arc

indicated by marks upon the circular plate upon which the

shadow of the pole successively falls.

When the sun dial was invented cannot be stated. It

was of very ancient origin, and is mentioned in the thirty-

eighth chapter of Isaiah. The clepsydra, or water-clock,

and the hour glass, although very ancient, must from their

nature have been invented subsequent to the sun-dial.

But sun-dials, of which there are about a dozen ditlerent

kinds, although common, were never in such general use as

clocks are in modern times, and were philosophical rather

than popular instruments. The clock was invented

about 1.379, and the pendulum as a regulating power in

1657.

The rapid development of the science of horology in the

present century has been almost coincident with and in no

small degree dependent upon the constiiiction and operation

of railway and telegraph lines. The needs of the-e great

engines of modem civilisation created a general demand for

exactness in time-reckoning which had never existed before.

It was required both for the use of their employ's and for

the public which patronised their lines.

A sundial being stationary, when properly made and

adjusted, exhiVjited solar time correctlv, and a watch regu-

lated from the dial by the equation of time would also be

correct for that particular spot, Vjut the moment the owner

of the watch began to move east or west, his timepiece no

longer registered correct time, and when he travelled with

the speed of a railway train the error was rapidly

exaggerated.

The necessity for exactness before mentioned, and the

impossibility of adhering to locil time, early attracted the

attention of railway managers, and caused them much per-

plexity and annoyance. With the rapid construction of

railway lines, the commingling of tlic various local standards

soon became decidedly intrieat(\ Travellers were greatly

inconvenienced by the lack of knowlcdgo of tlio standard

upon which the time of trains us advertised was based, and

to such the situation was full of difficulties. Some of

these difficulties were stated in an "open letter" published

in"TheC(!ntury"

for September,

1883. The sub-

ject in its prac-

tical aspect also

attracted the

attention of

scientists and
scientific socie-

ties. It became
a prominent topic

of discussion at

meetings of the

American Metro-
logical Society,

the Association

for the Advance-
ment of Science,

and the Society

of Civil Engi-

neers. Although
astronomers use

sidereal time,

based upon the

position of the
stars, and not of

the sun, in com-
mon with many
other scientists

they were gene-

rally warmly in-

terested in the

subject.

Tbe local time

kept by clocks

is an average of

solar time, and
is properly desig-

nated " mean
time," as distin-

guished from the

variable time

shown by the

sun - dial. No
clock or watch
can be made ta

keep the time as

shown by the

sxindial, and this-

new system of

time- keeping,
therefore, be-

came necessary

when clocks and

watches were

invented. The relation between mean and apiiarent.

time, and what is meant by the " equation of time,"

may be seen at a glance by reference to the accom-

panying diagram. Mean time being represented by

the right line graduated for the several months of

the J ear, the variation of apparent time is shown

by the curved line entwined around it. In otlier

jiu;. 1.— Diaj^ram sliowiiiff comparison of

mean (or clock) time witli solar (or ap-

parent) time, at the several seasons of the

year. The perpendicular central line re-

presents mean time, and the curved line

solar time, at mean noon.
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worJs, a line drawn through the several positions of the

sun at mean noon w-ill describe the curves as indicated.

For reasons which need not here be stated, the diagram will

be found generally correct for one year only out of four
;

but, upon the scale by which the diagram is drawn, this

error is infinitesimal. It is hardly necessary to state that

the principal cause of the variation between mean and
apparent time is "the obliquity of the ecliptic to the

equinoctial."

Apparent time is about fifteen minutes slower than mean
time about Feb. 10, and about sixteen minutes faster on
Oct. 27. They agree about April 15, .June 15, Aug. 31,

and Dec. 24. If a well-regulated clock were set by appa-

rent time on Oct. 27, it would be about thirty-one minutes
faster than apparent time on the following Feb. 10. It

will be seen that, under such circumstances, clock-time

would vary as much from true sun-time as any clock set by
the present system of standard time varies from mean-time
at the most extreme point.

The safe operation of a railway requires that the watches
of all its employes upon, or who have occasion to I'efer to, the

same trains should always indicate the same moment of

time. Rail way-time upon lines running east and west can,

of course, never coincide with mean local time except at a
single point, and the longer the line of the road the greater

will be the variation. Before the recent change to standard
time there were several cases where the railroad-time in use
diiTered by more than half-an-hour from mean local time at

various points. The inhabitants of the surrounding country
at such points, having no standard of reference except the

railway-clocks, accustomed themselves to and used railway-

time without inconvenience, and in a number of instances,

where the railway standard was changed from some cause,

the people made the same change in their time-pieces. It

was import;iut in connection with railway-trains to keep
exact time, and for all other purposes any relative time was
sufllciently accurate.

In the early part of the year 1883 there were fifty-three

standards of time in use on the railroads and by the people

of the United States and Canada. The.se standards governed
sections with no definite limits, and \ipon railroad lines were
apparently inextricably mixed and interwoven. The con-

dition of the matter was abnormal in numerous instances,

there being no less than three hundred points where rail-

roads, using different standards of time, crossed each other

and exchanged ti-affic. At almost every city of importance
several standards were used by the railways, and in some
cases the city time difTered from any of them. Local
jealousies made the chance of efiectiug reform apparently
hopeless. Many who warmly favoured standard time
regarded the reform as one unlikely to be soon accomplished.

The solution of the problem necessarily required a close

and long-continued study of the peculiarities of the situation.

Whatever change was proposed must afl'ect as little as

possible the relations which previously existed between
railway lines and business communities.

(To he continued.)

We have roccired from Messrs. W. & E. Cheshire an engraving
executed by them from a drawing by Jlr. Allan Barrand, which as

an example of wood-cutting is as delicate and beautiful as any-
thing that we have seen.

Economical Steam Te.amway.—The Dewsbury, Eatley, and Birstal

Steam Tramways—the first ever constructed in England—worked
by Merryweather 7-in. engines, show in the half-year's working
accounts that the total cost of the running of the engines is

2'57 pence per mile, and the total expenses of the whole establish-

ment, including locomotive charges, 516 pence per mile. This is

one of the most economically-worked lines in the country.

CHAPTERS ON MODERN
ECONOMY.

DOMESTIC

XII.—THE FEAMEWOEK OF THE DWELLING-HOUSE.

GENERAL PKINCIPLE.S OF CONSTRUCTION

—

(continued).

IN continuation of our observations upon the practical

details of the hydraulic system for the removal of

excrementitious waste, we may note :

—

(ii.) That the soil-pipe ought to be well ventilated. The
ventDating-pipe should bo an upward prolongation of the

effluent soil-pipe which leads to the house drain, and should

be carried up above the roof of the house ;
preferably over

the chimney-stack, where it ought to terminate in a suit-

able ventilating head. The kind of ventilator known as an
" exhaust " or an " induced current," ought to be employed.

The extraction of foul air from the pipe should be effected

by passive means ; that is to say, the external currents of

air, however they may come into contact with the appa-

ratus, should not only be prevented from causing a down-

ward draft, but, on the contrary, ought to produce an up-

ward current, and that without any revolution or other

noisy movement of the appliance. This exhaustion of the

gaseous contents of pipes is of as great importance to the

drainage system as to the thorough ventilation of the

general apartments and passages of the house, including

its chimneys.

I'he ventilator should provide: (rr),that at what ever angle

the wind strikes its head, such action shall produce a

partial vacuum therein, and thus secure a powerful up-

ward current and no down-blow
;

(i), that a very slight

breeze shall be sufficient to induce the vacuum, thereby

securing an approximattly continuous upw.<)rd current

;

(c), that the apparatus shall be inexpensive, durable, and
ornamental : (</), a negative quality i.-^, that it shall not be

suViject to any movement—the revolving ventilator is not

only a noise-producing invention, but, in consequence of

its motion, soon wears away ; it moreover requires a

"pretty stiff wind" to set it in action, and during

quiescence of the aerial currents, a slight breeze, in striking

against its blades, is only sufficient to pass between them
and produce a down-blow.

It is a very common error, amongst even modem
builders, to decrease the diameter of the ventilating por-

tion of the soil pipe ; such, however, is not in consonance

with the laws of sanitary physics, and ought not to be

permitted ; the escape of .'^ewer-gas is retarded by the

smaller bore of the ascending tube, and is apt to give

trouble lower down at the closets and house- sewer traps
;

the foul air may even eat holes into the metal pipes, and

thus escape at undesirable places. There should always be

an inlet for fresh air at the ba'-. of the soil-pipe, on

tlie house side of the dip-trap, \.ctween the house and

the sewer. We shall give examples of some of the practical

arrangements which have been devised to meet these re-

quirements in a future communication.

(iii.) The angle of junction of the soil-pipe with the house-

drain ought to be such as to afford a ready passage ofthe con-

tents of the one into the other, or, better still, angles should

be altogether avoided, and curved junctions substituted for

them. This may seem to be self-evident to most per.^ons,

but it is, in fact, a most serious and prevalent cause of

obstruction in the sub-household sewerage arrangements

of very many tenements. In some cases the angular junc-

tion is almost, if not quite, rectangular, and thus affords

facility for the accumulation of solid particles, and finally

for the occlusion of the drain itself.

The drain itself ought to have a fall of about one foot
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in every 50 feet ; or, in default of that, should be ]>i-ovided

with a special and effective flushing apparatus. An insuf-

ficient fall is conducive to tlie colkction of filth, as the

sewage cannot psss away into the main drains as tjuickly

as it ought to. The pipe may be constructed out df non-

corrodible metal, such as " Barffed," or glazed iron-ware.

Barffed iron consists of iron coated with a layer of the

magnetic oxide of iron ; it is induced through the agency

of superheated steam, and is so called after its inventor.

Professor Baiff. The layer of magnetite is dull dead-black

in colour, and we cannot imagine why it has not been
more extensively employed since its introduction into this

country some few years ago. There cannot be anything
more suitable for the jireservation of out-door iron-work,

domestic utensils, ic. We shall have occasion to review

Professor Bavff's system in greater detail when we come to

treat of household furniture. But to return to our subject.

The drain-pipes may be made of stoneware, and in this case

its joints onght to be made gas-tight, and encased in a bed-

ding of concrete. A caution is here necessary, on account

of " scamped work " ; the house-drain is, of course,

entirely out of sight, and advantage is taken of that cir-

cumstance by both workmen and builders. Faulty work-
manship here is of two principal varieties, viz. :—(1.)

Builders who are not well acquainted with the subject of

drain construction, and there are many such, may make
use of unsuitable materials wherewith to joitit the stone-

ware-pipes, e^.,clay. Xow, clay is not permanently water-

proof, because it is liable to sulfer from thermal changes to

such an extent, that in time it becomes cracked and
decrepitates; its compressibilily, too, when fr«shly

applied, is stieh that the weight of the over-

lying earth very often suffices to squeeze it out
of the joints of the pipe, with the result of a dan-

gerous leakage ; it is, moreover, prone to the incursion

of the roots of trees and shrubs in its extra domestic

course, which are attracted by the moisture, and may even
find their way through the clay-joint into the duct, and
eventually block up the drain. (2) Stone pipes with bad
joints are very often used, and the defects are glossed over

by incomplete cementing; the joints are carefully sealed

at the top, but left almost unattended to underneath. The
result of this is that superficial inspection is thwarted until

the foul discharge becomes too evident to be mistaken ; the

ground is impregnated with unwholesome and poisonous

matters, and the atmosphere of the house thus open to

direct contamination.

(iv.). The house-drain leads into the main general

sewer, and it is, therefore, of the first importance that it

should be isolated therefrom by a suitably-trapped con-

trivance. If this principle is not carefully observed in

practice, the sewer-gas from the main may enter the

domestic drain, and find its way therefrom, through defec-

tive arrangements or accidental circumstances, into the

house. It is impossible to estimate the harm that is liable

to, and very often does, arise from this source ; the disease-

germs from a, far-distant area are readily imported and
disseminated in the very midst of an otherwise well-regu-

lated and healthy home ; and since it has been demonstrated
that the most virulent of maladies are those which arise

through ferment-producing germs of infinitesimal size,

whose growth and multiplication are specially favoured
through the conditions provided by the sewers, it is obvious

that too much care canm t be bestowed upon the complete

isolation of the household drains from the common district

sewers.

In our next communication we shall conclude the subject

of house-drainage and its accessories, and pass on to the

consideration of the principles of chimney-flue construction

and the arrangement of fire-places. It will then bo time
for us to furnish a sciial, illustrated, and teclmical, descrip-

tion of the nunierona valuable examples which have been
introduced to meet the requirements of the principles we
have already enunciated.

{To he continued.)

eiiitoiini tgossiip.

I DO not quite understand why the Gold Medal of the

Eojal Astronomical Society has been awarded to Dr.

Hnggins this year. His wonderful and impeiishable work
on the Motions of Stars in the line of sight, and his

Spectral Photography of the Stars and Comets, were per-

formed just sullicieutly long ago to induce the astronomer

who views the queation from the outside to incjuire why
he, who is /acik priticeps among our British spectroscopists,

was not thus rewarded before. Having waited so long, he

could now have further done so, until some recognition of

recent splendid American astronomical work had been

made.

Let no country cousin who reads the advertisements of

the Crjstal Palace imagine that he can obtain the day's

amusement which the Comiiany announce for the advertised

shilling. I went in there an afternoon or two ago, and

remaii ed from 3.20 to -3. -30 (or shall I say from 15.20 to

17.30 ?), only to fii;d that I was rigidly confined to an

inspection of a series of Lowther Arcade stalls ! A panto-

mime was, I heard, being performed in the transept, but

the whole place was most carefully enclosed in canvas, so

that nothing could be seen withovit the extra payment of

2s. 6d., Is. 6d., or Is. Close to the theatre was Dr. Lynn's

Thauma, " admission 6d." At the end of the IniildiDg was

the Aquarium, 6J. more, and so on—everything, as I have

said, save these Arcadian stalls, being charged extra for.

The sculpture find other courts were closed—I fancy for

the purpose of varnishing the floors. In short, I felt that

I n( ver in my life had wasted a shilling more than I had

on that occasion.

All who recollect the blatant profession of high educa-

tional aims with which the public were originally ad-

dressed in connection with the great glass structure at

Sydenham will be able to appreciate the miserable policy

which dictates this " Bartlemy fair" arrangement. It would

be far moie honourable on the part of the management to

charge half-a-crown at the doors, and admit their visitors

for that sum to all their show, than to entrap people into

paying to enter a place in which every separate item of

amusement is made the subject of a fresh extortion. It is

as contemptible as the Directors must, and will, find it to

be suicidal, to treat their visitors in such a fashion.

I HAVE from time to time addressed cautions and intima-

tions to correspondents through the legitimate channel (I

mean our Correspondents' Column) with, however, seem-

ingly but indiflerent success. I will reiterate some of them

here, in the hope that they may meet with more attention.

First, it is useless for people to write asking Mr. Proctor to

lecture : his lectures are definitely at an end. Next, I

neither sell nor buy numbers of Knowledge : booksellers

or newsagents will supply single copies, as will Messrs.

Wyman, who also receive annual subscriptions. Sellers

of back numbers must advertise them. Thirdly, no corre-

.spondents whatever arc answered by post ; all such will find



72 • KNOWLEDGE [Jan. 23, 1885.

their communications dealt with in the " Letters Rfceived
and Short Answers" column, while their stamped envelopes

are simply dropped into the waste paper basket. Fourthly,

I am not a private tutor or "crammer," and cannot under-

take to recommend text-books for exaniiDations. Lastly,

I will not return any rejected communication unle.^s it be

accompanied by an envelope legibly addressed and suffi-

ciently stamped for that purpose. I do hope that would-be

coiitributors will save their time and my temper by atten-

tion to these hints.

jRfbifUiS*

SOME BOOKS ON OUR TABLE.

The Engineer g, MilhcrigltCs, and jUachinisCs Practical

Assistant. By WiLLlAM Templeton. (Loudon: Crosby,
Lockwood, it Co. lSy5).—That Mr. Templeton's capital

and moat useful collection of tables and formula" should
have run into a seventh edition will surprise no one who
ias any idea of its multifarious and most diversified con-

tents. It is verily a )ieif«ct rade-mccvm for the mechanic
of every kind, be he professional cr amateur—as good as

it is cheap and portab'e.

Tlie Reporter s Ilandl/ook and Vade mecum ; How to

gel Speed in Shortliand ; TJie Phonetic Journal (London :

iT. Pitman).—We class these thiee works together as

showing in their respective fashions the slow and silent

spread of the Phonetic system. With reference to the

first of them, though, we may add that it is of equal va'ue

to everybody whom duty or pleasure may call upon to con-

tribute narrative matter to the pres.=, whether he be a steno-

grapher, or pen his account in the longest of long-hands.

Its hints are really valuable to all such.

An Introduction to French Conversation. By Antoine
CuAELlN (London : Hachette et Cie.).—This very exten-

sive collection of the most heterogeneous idiomatic French
phrases appears to be well calculated to help the earnes-t

student to proficiency in talking the language. Grammai',
iu the ordinary acceptation of the word, is ignored alto-

gether; not one single " rule " appearing between the two
covers of the book. The Englis'i sentences appear on the

Jeit-hand page; their French equivalents on the right-hand

one. Any one who will seriously work through M.
Charliu's work will have acquiied a colloquial knowledge of

the French language, hardly to be ob aintd without very

many months of ttudy under the ordinary unscientific

method.

The London Science Class Pooks : Keg to Hydrostatics and
Pneumatics. By John Murphy. (London: Longmans,
Green, & Co. 1885.)— This little volume contains the

working out at length of every example in Magnus's
"' Hydro.statics and Pneumatics," and will be found alike

useful to the teacher and to the self instructed learner.

Orerwork from the TeacJiers Point of Vieiv. By Mrs.
S. Bryant, D.Sc. (London: F. Hodg?on. 1885,)—
According to Mrs. Bryant, there is i)ractii ally no such
thing as " overwork " in schools— at all events, in girl's

schools. Those who wish to follow the train of reasoning
by which she has peisuaded herself of this should consult

her panjphlet.

A Review of European Societij, dr. By J. Sketculet.
(London : W. Reeves.)—If any astute Conservative leader

wi^hed utterly to di=gust every man of the slightest degree

of education and culture with the doctrines of Socialism, he
<:o\dd scarcely do so better than by circulating broadcast

the ad captandum appeal to all that is low and .selfish in

the lower stratum (f societv, containi d iu the work whote

title heads this notice. That the existing condition of many
of the labouring classes is referable to their own conduct,
never seems to have occuiTed to Mr. Sketchley, whose idea
of a perfect State would seem to be one of a condition of

things in which every one, clever and stupid, idle and in-

dustrious, drunk and sober, should share and share alike

under a State despotism as grinding as that of any Eastern
monarch

; as assuredly it must be whether administered by
" the People " or not. No greater fallacy can e.xist than
that hidden under the idea that a Republic is, ex necessitate,

a, free form of government. All modern Radical legislation

tends in the direction of interference with personal rights.

Spon's Mechanic's Own Book. (London : E. i F. N.
Spon, 1885.)—This is, in reality, a compact encyclopedia
of the constructive arts, and forms a kind of little library

of itself for the mechanic, be he professional or amateur.
Mechanical drawing, casting and founding, forging and
finishing, soldering, sheet-metal working, carpentry, cabinet-

making, carving and fretwork, upholstery, ])ainting, grain-

ing, maibling, staining, gilding, polishing, varnisliing, the

various kinds cf mechanical movements, turning, masonry,
plastering and whitewashing, roofing, glazing, bell-banging,

gas-fitting, paperhanging, lighting, warming, ventilating,

foundation.s, roads and bridges, water-supply and sanitation,

and house construction are treated of in succession; a mere
list of some of the leading subjects discussed, which
will give a fair idea of the comprehensive nature of the

work. To the emigrant, or to any one else thrown on his

own resources in the matters on which it treats, the Messrs.

Spon's volume must be simply invaluable.

The value of the storm-signal service in force on the Canadian
lake.? and thronghout the Dominion is shown by the recent report:

for 1884-, wherein if: is stated that out of Sil warnings issued, as

many as 658 were veritied.

KoY.\L Victoria Hall, Watetiloo - Bridge - koad.—On Tuesday,

.January 13, Professor H. G. Seelcy lectured to an appreciative

audience, on Ancient British Glaciers. After defining a glacier as

a great mass of ice lying high up on a mountain, and saying that

there \^ aa a time when these islands were covered by huge glaciers,

Mr. Seeley explained how glaciers are formed. They are composed
of snow which, even in summer, exists in the higher regions of the

air, and covers the highest mountains, even in the warmest
countries. As you recede from (he Equator, the limit of perpetual

snow comes lower, being in Norway only 4,000 feet above the sea-

level. Some beautiful photographs of snow-flakes were exhibited

on the screen, each flake a crystalline star with six points. The
lecturer explained that the effect of compressing the snow (as in

makiT g a snowball) is to melt the surface of each flake, which on
the pressure being removed freezes again into ice. This process

Nature is carrying on on a large scale in the Alps. The snow
keeps melting and freezing again ; the ice thus formed glides

slowly down the valley, but with irresistible force, grinding and
scratching the rocks underneath, carrying along great masses

of rock and a vast amount of smaller fragments, and often

cracking with the strain, as it passes over a steep angle, forming

huge lissures or crevasses in the ice. This part of the lecture was
illustrated by beautiful photographic views of the Swiss glaciers.

The lecturer went on to say, that where we find a multitude of

huge stones rounded, grooved, or polished, and huge detached rocks

far from any others of the same kind, there we may infer ice-action.

From these tokens we learn that a huge glacier once extended

over a great part of Scotland, the north-west of England, North
Wales, and the north of Ireland. At that time the Irish Channel
and German Ocean did not exist, England was much more elevated

than now, and was united both with Ireland and with Norway.
Views of Loch Lomond, Snowdon, Llanberis, i'c, were here shown
on the screen, and the works of ice-action pointed out. This ice-

period was followed by a gradual subsidence of the land, which
caused the climate to become milder and the ice to melt away.
Another elevation of land ensued, not to the same height as before,

but sufiicient to produce smaller glaciers in difi'erent parts of the

country, which again disappear with a renewed subsidence of the

land. The audience joined in a hearty vote of thanks to Prof . Seeley.

The lecture next Tuesday will be by Mr. Wm. Lant Carpenter, and
will be cntitleil " Jtore about the Sun."
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So great is the numler of inrentinns note patented that many good
things are comparatively lo^t in the croicd. A succinct account^

therefore, iy an Erfert, of all inventions of really popular interest

and utility must ie advantageous both to the public and the

Inventor, enabling persons to hear of inventions already da^iderated

fcy them, and thus acting reciprocally as a stimulant on supply
and demand.

SPKAY DISTRIBUTOK.

[Patent Xo. 3i05. 18S4.]—This is an ingenious and eminently
valuable piece of apparatus, patented by Dr. Alfred Wright, who
calls it an " Atmonemetor." It consists of a bottle or liquid-holder

to which is attached a syringe which is worked by pressure of the
thumb on a spiral spring attached round the piston-rod ; thus, air

being driven down displaces a small portion of the fluid contents of

the bottle and forces it along a horizontal tube, at the end of which
it is discharged through very minute orifices, and is distributed very
finely divided as spray.

The application of remedies in the form of spray in diseases of

the throat and respiratory tract is now becoming generally adopted,
and this instrument promises to become a great favourite, ic being
the most convenient spray-producer and distributor yet invented.

It is light, and is easily held and worked with one hand. These
are very great advantages, especially when applying spray remedies
to the throats of children.

WASHING MACHINE.

[Patent Xo. 1S76, 1884.] Among the numerous washing ma-
chines before the public the Enchantress, patented by Mr. J. E.

Taylor, Kingswinford, is one of the most recent, and in many
respects is unique. It has been the object of the inventor to pro-

duce a machine that will wash any fabric without damaging the

material—will wash it better and quicker than any other means,
and with less labour and soap.

j#

Considering that the old style of hand-rubbing ie as effective a

process for cleaning clothing as can well be imagined, he has

adopted the same mode of cleansing in his machine, which
represents two very large hands, with ribs or wooden rubbers

corresponding to the knuckles of the hand.

Reference to the " open " cut shows the machine ready to receive

the water, clothes, &c., and it will be seen that the rocker (E) on

its semi-circular face is fitted with grooved fingers, and so acts as

one hand. The inside of the tub (T) is fitted with similar

fingers, which oppose those of the rocker when in place for busi-

ness, and so constitutes the other hand. When the rocker is in

position, the axles fall into the notches visible in top edges of

open tab, and then the machine has the appearance indicated in

the second figure.

To use the machine, the operator, having soaped in the clothes,

placed sufficient water and the clothes in the tub, and closed down
the rocker, stands at the "O " end of macliiiio, and, grasping tlje

handle (H) with one or both hands, works the rockrr to and fro,

thereby giving the necessary friction, and in a very few seconds all

the articles in the machine arc made perfectly clean.

The Enchantress is made of wood and zinc, without any iron-

work to injure or rust tho fabrics, nor has it a cog-wheel about it,

and it is capable of doing a large amount of work elllciently.i"iocii

THE "XACTILUS" FIUE-GRATE.

[Patented, 1884." -Mr. J. B. Fetter, of Yeovil, Somerset, [has

patented a new grate, which ho has called the " Xautilus," and
which possesses many interesting features to recommend it. A&

may be gathered from the accompanying illustrations, it is a fire-

brick lined slow-combustion dog-stove, in form resembling a Nautilns-
shell, burning ordinary coals. In all its various forms, the smoke
revolves witLin the centre or axis, before jiassiug off through the
exit nozzles, S, K,or P, into the small flues leading to the chimney.
Provision is made for regulating the draught to the greatest nicety,

whereby the fuel consumption is marvellously small. The smoke is

claimed to be automatically consumed by being drawn over or
through the incandescent fuel at the back of the fire. Heat is

radiated directly from a bright and glowing open fire, and indirectly

from its outer case. A register door (for sweeping) encloses the-

chimney immediately over the grate, thus obviating any waste of
heat. The ash falls through the grating A into the concealed ash-

pan C, thus allowing no dust to fall upon the hearth, and ensuring
great safety and perfect cleanliness.

The grate may be fitted in any fire-place, and, being on wheeltf,

may be removed in the summer, and its place filled with ferns or
flowering-plants. The fire may be laid in and lighted in the samp
manner as that of an ordinary register grate.

DE. BOXD'S PATENT MILK-TESTER.

This very cheap and simple piece of apparatus for making a
rapid approximative determination to the percentage of butter fat

contained in any given eample of milk, consists of a glass vessel, at.

the bottom of which fine pfrallel black lines are ruled in a circle,

an ounce measure, and a glass dropping-tube with an india-rubber

capsule. It is used by pouring a measured ounce of water intO'

the glass vessel and then adding to it the milk to be tested (by
means of the dropping-tnbe) until the lines at the bottom of tho

glass dish just cease to be visible. The number of drops of milk
needful to cause their disappearance is counted, and then a table

(which is stuck on the lid of the box containing the whole appa-
ratus) gives the percentage of butter fat contained in the sample
of milk experimented on. Dr. Bond's iugenious device has been

brought out by the Sanitary and Economic Association, Gloucester.
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" Let Knowledge grow from more to more."

—

Alfred Tennyson.

Only a small proportion of Letters received can possibly he in-

serted. Correspondents mvst not le offended, therefore, should their

tetters not appear.
All Editorial communications should he addressed to the Editor oi

Knowledge; all Business communications to the Publishers, at the

Office, 74, Oreat Queen-street, W.C. If this is not attended to
DELAYS arise FOB WHICH THE EDITOR IS NOT RESPONSIBLE.

All R-mittances, Cheqties, and Post Office Orders should le made
payable to Messrs. Wyman & Sons.

The Kditor is not responsible for the opinions of correspondents.
No communications are answered by post, even THOUGH STAMPED

AND directed ENVELOPE BE ENCLOSED.

THE DUALITY OF THE BEAIX.

[15G5]—The case of Sergeant F. is extremely interesting. But
(page 22, col. 2, lines 3 to 6) how, may I ask, "in the absence of
imjiressioiis deriTcd from the sense of sight," and, " guided
entirely by the sense of touch," did he g.iin " the consciousness of
the existence" of the screen interposed between his eyes and his
hands ?

Perhaps, however, the circumstance of the screpn is not cjuite

fully described. The " sense of touch" theory seems shaken some-
what by the fact that, while it was suflicicntly delicate to detect a
difference between ink and water in the ]icn, it was unable to dis-

tinguish between a walking-stick and a fire-arm.

Whetlier by touch, or by sight, or however he acts, the theory
seems a reasonable one, that, in his abnormal state, he is a mere
automaton, his actions being only repetitions of experiences he had
before his accident.

I have myself experienced some of the peculiarities of "duality"
which you have so carefully described.

There is one condition of mind which causes me inconvenience.
I have fairly good powers of concentration, and can grasp a subject
quickly and completely. But the next subject I take up seems to
expel the old one, which requires almost as much application and
study, as before, over aaain to recover. My sermons of three
months ago have entirely escajied me. Do j'on think that the
Loisettian system would help me to retain them, or recover them
with less effort ?

Let me conclude by wishing you every success during the current
year. G. M. L.

PREHISTORIC SEPULTURE.

[156G]—Tour correspondent " Hallyards " (letter 1556) is very
likely right in his surmise that there are cromlechs which were
originally constructed for habitation, but the following is an
instance of " early men" going to " immense labour for the dead"
alone which uinj interest your readers.

In a neighbouring large woodland, at the edge of a deep-timbered
valley, a few weeks ago I observed a slight rise in the ground,
passed many times before during my life unnoticed. Accidentally
walking on to its summit, a complete circular form struck me at

once as artificial, and as being probably the site of an ancient
interment.
On the 2tth of December last the mound was opened. It

measured 34 ft. in diameter, and was found to consist entirely of

rough stones of various sizes from the oolitic rocks of the adjoining

valley. The layer of stones increased in thickness from a few
inches at the edge to over two feet at the centre of the mound,
^vhere, and towards the bottom, were many large slabs, s;me two
feet in length by twelve or fifteen inches broad. Some of the
stones had been jammed in edgewise.

At the centre of the mound, about a foot from the surface, and
iying ineridianally with the head to the south, were the remains
of one large male skeleton. Unfortunately, exactly over it a
stunted birch-tree had grown, whose roots had penetrated the
stony covering, thereby admitting the rain and frost ; otherwise the
skeleton would probably have been much more perfect than it was.

From the concentration of the bones, I think the body must have
originally been laid in a crouching position. The bones of the skull

recovered are of great thickness, and the crowns of the teeth, in
whicli there is not a trace of decay, are worn down quite smooth.
I enclose an impression in sealing-wax of one of them.

Close by the bones, and on the west side, were the fragments of
a rude, brown, eartlien vessel, much decayed, being of soft, im-
perfectly burned clay. It had been ornamented in bands, and
rongh tool-marks in panels—a " rubbing" of one of which I send
yon. Nearby was a small disc, also of soft earthenw.are, measuring
i; in. in diameter, by iin. thick. It is roughly rounded, and some-
what resembles an old-fashioned halfjicnny. Can a primitive race
have thus endeavoured to imitate a coin they had seen in the hands
of a mere civilised people with whom they liad come in contact ?

No flint or metal implements of any kiud were unearthed, but as
many flint flakes, and I believe some arrow-heads, have been
picked up on the adjoining farm, where other barrows of a similar
kind were formerly opened, I conclude this interment belonged to a
neolithic race.

I m.ay add that the nearest source of supply of flints is the
chalk wolds twenty miles away on the other side of the Vale of
Pickering.

In this burial we have an example of a rude tribe laboriously
quarrying some hundred tons of stones from a steep hillside, and
carrying them to the top, simply to form the tomb of one of their
revered dead.—Yours obediently, Kirkdale Cave.

ELECTRO-PLATING.

[15C7]—In No. ICS of Knowledge, in his article on electro-
plating, Mr. Slingo states that the work after having been plated
should be dried out and tlien scratch-brushed to remove the dead
surface. This is a mistake. Tlie work should be scratch-brushed
before drying, as water must be fi'eely used with the scratch-brush,
otherwise the work wo'nld be " scratched " in reality, either by the
wires of the brush or the bath brick whichever may be used. For
work that is not to be burnished, silver sand is preferable to bath-
brick, as it leaves a brighter appearance.

In the event of the work stripping, if only to a slight extent, the
replating of it may sometimes be avoided by what is known as

"doctoring" it. To do this, the part where it has stripped should
be made smooth and level with a piece of fine emery paper, and
then rubbed with a little wet sand and quicked. A small piece of
silver, wrapped in a rag, should be connected with the positive pole
of the battery, dipped for a moment in the silver solution to

saturate the rag, and then applied to the defective portion of the
article, which must be connected with the neg.ative pole. A few
minutes will sutfice to coat it sufficiently to be burnished.

A. J. Wright.

[I find it preferable to dry the article prior to applying the
scratch-brush, which, it must be remembered, I xise in conjunc-
tion with stale beer, whereby scratching is prevented.—W. S.]

AN EARTHQUAKE IN ENGLAND.

[loOS]— Seeing that in your " Gossip" of this week you hint at

the probability of vibrations from the late earthqu.ake in Spain
being felt in England, I think it may interest you to know that one
night last week at 11.30, and again on the Cth at 10.30 p.m., my sister

and myself both felt several light shocks (unaccompanied by a
rumbling sound), which, though unperceived by my servants, were
distinctly felt by us, who have several times experienced earth-
(piakes in Switzerland. The shocks on the Gth lasted some seconds.
We live in a retired part of Worthing.

L. MlCH.U'D (dE LA SaREAz).

BANKRUPTCIES IN 1884..

[15C0]—It is a very popular error to suppose that there are
more bankruptcies when trade is bad than in times of prosperity.

It is just the reverse. The more trade the greater the speculation,

and the more there are to speculate ; hence more bankruptcies,

which a^'c the result of speculation. If the new Act has been
designed to prevent debtors and creditors availing themselves of it,

it has succeeded admirably. No person with ordinary means can
have anything to do with it. It is, therefore, useless to debtors
and creditors alike. No one (volunteers included) will work under
it if they can get a chance to settle without it, so that it is no
statistic except to show how thoroughly it is a failure. Many
debtors are now still debtors because their creditors are too poor
to put a petition on the file. Had the writer of the note read any
of the articles in the daily or Law papers, he would never had
written in praise of such a futile net. John Alex. Ollakd.
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SOCIETY FOR PSYCUICAL RESEAUCD.

[1570]—For some time past a committee of the Society for

Psychical Research have been engaged in collecting cases wliero

the death (or some serious crisis iu the life) of one person has

apparently produced a distinct impression, cither of sight or

sound, or of more purely emotional sort, on the mind of some other

i'erson at a distance. The firsthand evidence for such instances of

-pontancous "telepathy " is much more abundant than was at all

generally recognised whca we begun our work. But in a subject

so remote from exact science, and specially exposed to dangers of

exaggerative memory and erroneous inference, it may reasonably

be demanded not only that the quality of the evidence shall bo as

good as possible, but that its quantity shall be overwhelming. The
proof must be largely cumulative, and it is impossible to lay down
any precise line at which it can be suid that a fair mind ought to

be convinced. Moreover, as facta multiply they shed light on one
another ; a hundred cases are far more instructive than twenty,

and a thonsand than a hundred. On every ground, then, wo are

aoxioQs to increase our store of first-class evidence on this head

;

and we hope that many of your readers may be able and willing to

help ns, either by commuricating personal experiences, or by
making our object known among their friends. I need liardlj- add
that any conditions which informants may attach to their communi-
cations will be carefully observed.

Another necessary branch of our work is to discover what pro-

portion of the population has experienced purely subjective

hallucinations—have seen the figure of an absent friend, or heard

his voice, without the correspondence of any niarkcil event in the

life of the person whose presence was thus suggested. Till this

proportion is approximately ascertained, it cannot bo known how
far the correspondences in other cases may be accounted for as

due to chance alone. Here, then, we have to institute a sort of

census, for which many collectors are required. Help in this direc-

tion is easily given, and is specially useful. To those who offer it

I shall be happy to supply the necessary instructions and printed

forms to facilitate the work.
Information in the various other branches of tlie Society's work

will also be welcome. In particular I may mention a kind of

evidence which there is reason to think that a considerable number
of the households of this country might be able to contribute, if

only the trial were made—records of experiments in thought-trans-

ference proper, the hona-fide transmission of ideas or sensations

from one person to another without contactor movement. Printed

forms for such records will also be supplied to those who desire

them. EoMUxn Girney.

A SPIRITED APPEAL.

[1571]—To all and several whom it may concern. What are the

Mediums, Clairvoyants, Thonght-readers, et id genus omne in

familiar intercourse with the " Speerits" about that they do not now
; ome to the fore and show their muscles ? Would they but call up
the " Speerit " of that famed old Bow-street-Runncr Townsend,

find get "it" to point out the dynamiters, I will answer for it thej'

would sell a fine lot of high-priced tickets for their next si<ance.

J. M.

LETTERS RECEIVED AND SHORT ANSWERS.

J. A. L. B. Because it is practically impossible to pull with pre-

cisely equal degrees of strength with both hands simultaneously.

If yon find that, at the first trial yon have pulled off the left hand
piece of the three ; on the second, you naturally direct your atten-

tion to the right hand bit; and, all unconsciously, you pull more
strongly with the right hand, employing the left rather to resist.

Lectures unfortunately permanently at an end.—P. Laxkester. It

arrived just too late for insertion this week.

—

Thos. J. Savage. I

wholly fail to see the force of your argument. No substantial

alteration can now take place in the Queen's profile during the next

fifteen years, and it will be ample time to discuss any change neces-

sary when there is a new issue of stamps. That, because a com-
paratively slight alteration in a lady's features may occur between

the ages of sixty-six and seventy-six, she should therefore con-

tinue to be represented as eighteen years old at the former age,

may be a logical deduction ; but, as I have said, I absolutely

fail to see it. Your sutrgestion that the money value of every

stamp should be very boldly inprcFsed upon its surface appears

to me much more sensible and practical.

—

Ign'oeaxce. It would

render a reply to your query considerably easier were you to state

exactly from what soil, stratum, or deposit you "exhumed an old

oak," because a tree deeply immersed in bog would presumably

be older than one but slightly covered with alluvium. As Sir

Charles Lyell predicates the existence of man on the earth for at

least 100,000 years (and this is probably a considerable under-
statement of human anticpiity), there would bo nothing wonderful
in a semi-barbarous hunter shooting his flint-tipped arrow oidy
10,000 years since.— F. As it happened 1 did not see the paper to

wliich you refer until it was in print, it having been reproduced
verbatim from an American journal. Of course I know that Tilgnto

Forest, the scene of fiideon MantelTs imperishable laliours,

is iu Sussex, but an American author would probably bo
rather moro ignorant of British geography. — Alfred Sar-

GEAXT. Received ; but (I must reiterate) foreign to tho

purpose of a journal devoted to science.—C. H Thompson.
See paragraph in capital letters with which the heading of the
Correspondence column concludes.— Sigma inquires for chemical

means of sweetening rancid butter.—A. H. Mays. Quito nee(lles.sly

delayed through being addressed to tho Editor instead of to the
Publishers. JAS. W. Fraser. How can you CNpect mo to occupy
space with such a mere puzzle ? It is quite equivalent to tho old

Cambridge one of the man with tho absolutely spherical head,

surmounted by a conical cap of inlinito height.—Rev. J. M. iJitAcKKX-

BURY. Your letter is a profound puzzle to mo. I am assured by
" F. R. A. S." that he described the anorthoscopo from one con-

structed entirely by his own hands; in fact, ho lias shown me the-

instrument itself, in which the semblance of a hand of cards and of
a grotesque head were exhibited in succesi^ion in a very striking

manner. I do not know whether any optician now sells this piece of
apparatus. Can any correspondent say ?—P. J. Power. Yes. See
concluding paragraph iu capital letters of those which head the
Correspondence columns.— tl. W. T. You ask for what no single

book with which I am familiar contains. One that did would sell

like wildfire.—J. H. Robert.sox. The paragraph you quote is

curiously misleading. Siiperiiicumlicnt pressure might increase the
density of water enormously ; but, as you probably know, with
regard to a body within a sphere, the attraction of gravitation ii»

only that of the sphere upon which the attracted body rests ; the
attractive forces of any exterior spherical shell being practically

negligible—in fact, in one sense, exercised in a contrary direction.

A body in the centre of the earth wouldbe released from gravitation,

and have no tendency to move one way or the other. You will find

that all our regular staff of contributors do give the explanation of

the technical terms they employ. Thanks for good wishes.— Jos.

W. Alexaxder. The a'ther is certainly ncil a lluid, homogeneous or

otherwise ; in fact, its properties are of the most extraordinarily

opposed natures. Physicists do not now regard the rather as "a
comet retarder." Encke's is the only comet out of the large

number known which gives any indication of possible retardation

from this cause. By all means try a Krakatoa at the north pole.

Neither the time of rotation of Uranus, nor that of Neptune, is

definitely known.— J. E. Sauxders. Such tumuli are very far in-

deed from being uncommon.— H. To.mkv.s.—Your idea of commu-
nicating electrically with the inhabitants (if any) of the other

planets—presumably by the action of light or selenium—is a very

grand and gorgeous one; but do you imagine that English is

spoken in (say) Mereurj-, or that electrical knowledge is in an
advanced state in Mars ?

—

Scorpio. I can understand your dilli-

culty arising in the Arctic regions where there are six months day
and six months night ; but I confess that (save under circum-

stances which would appal Sir Wilfrid Lawson) I should think that

mere daylight would prevent any one from confusing 2 a.m. with

U h. or (as most people say at present) 2 p.m.—T. A. K. The
"Cambridge University Calendar" is published by Deightou,

Bell & Co., at Cambridge, and costs Cs. 6d. Information as to

the cost of living, i'c, up at the University, may be obtained

from "Our Sons: How to Start Them in Life," by Arthur King,

published by F. Warne & Co. I forget the price of this, but it is a
cheap book—half-a-crown or so.—Wsi. Uonsox. I neither can
nor will do more sums, or solve equations whose solution may be-

found in every shilling book on Algebra ever published ;
3'75 days

is the answer. I do not believe that there is any work extant for

teaching writing with the left hand.—.J. S. G. The articles on
" Learning to Swim " appeared in Vol. II. of Kxowledge, pp. 170,

212, and 308.— G. F. Picrox. The conductor of this journal has

never written one single line of the (alleged) " Correspondence

between Dr. Groth and Mr. R. A. Proctor."

To DisTiXGiisii BiTTERiXE.—The following simple method has

been suggested for ajiproximately judging of the purity of a speci-

men of butter. Melt tho butter, and then cool it as rapidly as

possible by means of some ice-cylinder put into it. Lard, which ia

a copious constituent of butterine, will sink to the bottom, and any
genuine butter present will rise, while there will be a distinctly

visible zone or line of contact between the two.

—

American

Dru'j'jiat.
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By FivK OF Cluhs.

THE following game, sent us by Jlr. Proctor (Mr. and Mrs.
Proctor were .4 and B respectively), illustrates well the

a^egative use of the Whist signals. Note how Vs HON-echo enables

A to place first three and afterwards a fourth trump in his

jiartner's hands.

The Hands.

IT. 10. •^

S. X, Q, 8. J

p(D. Q,8, C.,2.

i C. k, Q, S, 7, 4.

• P. 10, 0.

C. 10, 0, 3.

H. Kn,8, C, 5, 3.

S. 0, G, 2.

Tr. D. Kn
V z
Z, II.

3. 4, Kn, A.
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PLEASANT HOURS WITH THE
MICROSCOPE.

By Henry J. Slack, F.G.S., F. 11 M.S.

THE plan adopted iu these papers has been to luive the

objects described alway.s under view at the time of

writing, even when they were familiar to the writer. A
temporary interruption has lately caused delay, but the

present opportunity may be taken to reply to the wish for

some hints on mounting objects. The practised mounter will

only want an occasional mention of new methods, but the

beginner may be assisted by some elementary iustiuctions.

Of all the modes of mounting objects that require to have

their transparency increased and their tissues preserved

from change, that effected with the help of Canada balsam

is the most important, and the student should learn how to

apply it under different circumstances before he tries other

plans. Canada balsam is a sort of turpentine, and usually

sold by chemists and opticians in a perfectly clear

and clean state, about the thickness of stiffish glue.

This is too thick for a great many purposes, and it is

a good way to put about half the quantity in the usual

squat bottles in which it[is supplied, or say, a dessert-spoou-

ful into another wide-mouthed squat bottle, and pour over

it a teaspoonful of pure benzine, or benzole as it is some-

times called. This should be stirred in with a little ttick

or glass rod, and kept for a few hours in a warm place. If

the bottle is not placed too near a fiie, it may be corked, to

prevent evaporation, but it must not then be allowed to get

hot enough to risk its bursting. If the balsam is not found

to be about as thin as gum-water is usually prepared, a

little more benzine should be added. This requires care,

as when a certain degree of thinning is reached, further

additions of the solvent act with unexpected rapidity in

making the solution more fluid. If it is too thin, leaving

the cork out and placing it near the fire will soon make
it thicker again. The whole supply of balsam .should

never be thinned, as it is wanted in different states for

different objects. A good one to begin with is a wing of

any fly, like the house-fly, or of an insect not bigger than a

wasp or bee. A few hairs of a mouse, or rat, or hairy

caterpiUar will do very well, or a few diitd spiral vessels

pullel out of a rhubarb stalk. The reason for selecting

some such object to begin with is that more delicate ones,

or thicker ones, require more skill and caie to avoid

spoiling them. Whatever may be selccttd of the sort ad-

\i.si'tl, iilace it in the ctntrc of a glass slide, and drop a very

little of the thinned balsam upon it. The operator should

keep a little stick, like a (lencil, cut to a point, for this

jmrpose. It will take up a minute droplet for small objects,

or a large drop for bigger ones, and should bo wiped clean

with a rag moistened with benzine when done with.

As soon as a drop of balsam is on the oVyect, a thin glass

cover should be superposed. If this is done gently, and

steadily, and accurately, so as not to require a further Uteral

movement to adjust it, the baltani will S])read evenly,

without air-bubbies. If the cover j^lass is large—say from

I in. to ; in. in diameter— it is sometimes well to let one

edge rest on the slide, and then allow it to fall gently on

the object. Tlu! operator should have at hand a few of the

little spring clips sold by opticians, and use one to press

the cover firmly down. Balsam thinned with benzoic, or

with another excellent solvent, wood naphtha—also called

pyroligneous ether and pyroxillic spirit -hardens readily by

evaporation of the solvent in a warm place, and if there is

no occasion for rapidity, it may be left for some hours in a

fender, or for a day or two iu a warm room. A quicker

method is to place the slide on a little table of sheetrbrass,

supported by four legs, and high enough to put a spirit-

lamp under. It is best to Hp]ily only a gentle heat, and the

lamp need not be directly under the slide, as the whole

brass platt^ soon gets hot.

Balsam thinned with benzine will permit a quicker but

rather more risky treatment when the objects are small

and thin. As soon as the covering-glass is on and lightly

pressed down it may be held over a spirit-lamp and just

allowed to boil. It will then be full of small air-bubbles,

which should be instantly squeezed out by pressure with a

little stick. With practice this usually succeeds, and the

balsam is at once made quite hard ; but it is not advisable

to try it with a rare object, or one that cannot be easily

replaced. One danger is that the object may be driven out

of the centre, or too near the edge of the cover. Another

is that some air-bubbles may remain in an awkward place.

The writer has, however, hundreds of slides successfully

prepared in this way.

Large objects should always be mounted by slower

methods, and professional mounters let them have, in some

cases, a long while to harden. Thick objects, such as legs

of bees, &c., want the balsam thicker. If they do not

readily absorb the balsam, a previous soaking in spirits of

turpentine is useful, and the balsam may be thinned with

that solvent instead of benzine. If the object is too thick

for the covering-glass to bo pressed close to the slide, n

shallow cell may be made by cutting a round or sfjuare hole

in a piece of tinfoil, or punching a ring of that material.

The tinfoil can be obtained of different thicknesses ; some

about as stout as an ordinary addre.ss-card is the handiest.

Thin sheet-zinc will also do, or a piece of card. Brass tings,

flattened do for some cells ; but Canada balsam gradually

acts upon them, and a green copper salt makes its appear-

ance. Glass cells are the best where a depth of l-20th or

more of an inch is required.

Many oljects are injured by squeezing them too flat.

The mouth organs of bees, flies, &c., for example, can

scarcely be understood when superposed parts of their

structure are all flattened into the same plane. Mounting

in a shallow tinfoil cell is much better, and approaches the

merit of fluid-mounting without its disadvantages. Some-

times it is necessary to get water out of an object without

shrinking it by drying. The strongest alcohol will soon

remove most of the water, and then a little soaking in a
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drop of oil of cloves fits it to receive tlie balsam. Another
wav is to immerse the object for some minutes in a drop of

saturated solution of carbolic acid ; drain that off, and then

apply the balsam, which agrees very well with the acid.

Wben the slides are quite hardened, the superfluous

balsam may be removed easily with a rag wetted with either

benzine or wood-naphtha. If there is much to take away,

scraping with a penknife may be first resorted to. Chemists

sometimes sell, under the name of benzine, an impure article

which does pretty well to remove grease spots—though not

very well—and is useless for thinning balsam. The best is

highly volatile. Some objects require softening, which can

be done by treating them with a solution of caustic potash,

which roust be washed out before mounting, and the water

got rid of, as ju;t explained. Besides the little spring-clips

for pressing the co^ers down, stationers now keep a stout,

spring, paper-clip, with a wooden base, as in the annexed
sketch. This is useful when more pressure is wanted than
the light, brass, wire ones can give.

THE EARTH'S SHAPE AXD MOTIONS.
Br EicHARD A. Pkoctor.

CHAPTER VI.—THE EARTH'S REVOLUTION.

(Continued from p. 25.)

BRADLEY'S discovery of the aberration of the fixed

stars forms one of the most interesting narratives in

the whole range of the history of astronomy. Yet, here I

must perforce leave it untouched, and deal only with the
phenomenon itself, sines properly to relate the steps by
which he was guided to that most important discovery,

would occupy all the rest of the space now available to me.
The great and general law, then, to which the appai-ent

annual motions of the stars are subjected—a law which
must be accounted for by any theory which pretends to

exhibit the real relations of the celestial bodies—is this :

—

Every star in the heavens, whether obvious to the naked
eye or visible only liy the aid of powerful telescope.?,

whether shining in solitary splendour or lost, so to speak,
in the profundities of some rich star-cluster, travels once a
3'ear in a minute ellipse, whose major axis is somewhat
more than two-thirds of an arc minute in length, while its

minor axis depends on the position of the star with
reference to that great circle on the heavens in which the
sun seems annually to travel. A star close by the pole of

this circle—the ecliptic—has an almcst circular aberration-
ellipse ; one near the ecliptic itself has an aberration-ellipse

so eccentric as to be almost a straight line. But every star

has an aberration-ellipse of the same major axis. And that
major axis, though, as I have said, minute, belongs to the
order of magnitudes which are obvious to the ttlescopist

—

palpable, unmistakable, clear as the sun at noon to the
worker in a well-appointed observatory.*

* The mere fact that Bi-adlev. when telescopic appliances were
so imperfect, at once recognised the aberrations of the first fixed
star he watched with care, though lie had no reason to look for or
expect such a motion, is enough to show how very palpable the
phenomenon is. But it may be ivell to add that astronomers can
now recognise and feel certain about stellar displacements which
are only about one-hvmJinJth of the aberration motion.

Fifr. 1.

Now let us inquire what the particular law is according

to whicli these remarkable

ellipses are described by
ihe star,^, for much depends

on tliis point. If merely

a vague notion is given of

the character of this in-

structive phenomenon, then
some vague and general

explanations will imme-
diately suggest themselves

to the supporters of para-

dox. When the exact

nature of alierration is

described, the proof of the earth revolution will be found

absolutely irrefragable.

The best way of describing the nature of aberration is by
a reference to the accepted theory of the earth's motion.

Let A B C D, Fig. 1 represent the earth's path (perspec-

tively presented) around the sun, and suppose a star so

placed on the heavens as to occupy the pole of the ecliptic
;

then the star being at a distance practically infinite, we
should expect the lines of sight from all the points in

A B C D, to the star, to be directed towards this point

—

the ecliptic pole. In other words, the lines A S, B S, C S,

D S, would all be at right angles to the plane A B C D.

Instead of this, when the earth is at A, the star is eeen

towards a, the plane n AH passing through the tangent

line to A B C D, at A. So when the earth is at B, the star

is seen towards h, the plane i B S passing through the

tangent to the circle A B C D at B. And similarly when
the earth is at C or D, the star is apparently displaced as

shown, towards c or d respectively, the displacement being

always an angle of one-third of a minute (approximately),

and always in the direction of the earth's motion.

Next suppose the star placed on the ecliptic. Then the

earth's path being again represented by A, B, 0, D, and

the lines AS, B S, C S, D S (Fig. 2) being drawn in that

plane parallel to each

other to indicate the

direction in which
one would expect to

see the star, it is

found that, whereas
when the earth is at

A and 0, where she

is moving in a lina towards or from the star, there is no

displacement fwhen she is at B and D, where she is moving
at right angles to the line of sight to the star, there is the

same displacement as in the former case. Also, in this

second case, the star seems more and more displaced as the

earth travels from A to B, then less and less till the earth is

at C, when there is no displacement ; then more and more,

but on the contrary side, till the eai'th is at D, and so

finally less and less till the earth is again at A.

It will be easily seen that in the first case the star

appears to describe a circle, A B C D, Fig. 3, about its

mean position S, while in the latter it describes a straight

Fi°

Q, i
e

Fig. 3. Fin

line A B C D, Fig. 4, through its mean position S, D B, in
Fig. 1, being equal to the diameter of the circle A B D,
in Fig. 3.
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When the star is somewhere between cither ))ole of the

ecliptic and the ecliptic itself, it describes an ellipse, as

A B C D, Fig. 5, always reaching its greatest excursion as

at B and D, when the earth is travelling in a direction at

right angles to the line of sight to the star (which neces-

sarily hiippens t'vice a year), and its least excursion at A
and C, when the earth is travelling as nearly as it can

towards or from the star (which also necessarily happens

twice a year).

Is'ow it is to be noticed here that though 1 have made
use of the accepted theory to describe the observed motions,

this by no means involves the assumption that the accepted

theory is correct It k the fact, and it is a striking fact,

that we canuot even describe st«?llar aberration conveniently

without a reference to the accepted theorj-, so that even

though that theory were false, it would still be convenient

to speak of the aberrations of the stars, as being such as

would correspond t) such and such assumptions respecting

terrestrial motion.

But here we have a phenomenon to explain. We have

every star on the heavens announcing some great fact to us,

or rather I'-riting for ns year b;/ year on the celestial concave

a lesson/or our instrriction. To reject the lesson as meating-

less, would be to abandon one of the highest and noblest

faculties given to man, his desire to search out and investi-

gate the problems set by nature for his interpretation.

What, then, is the meaning of this million-on-million-fold

repeated lesson? Can astronomers explain the matter?

Perhaps astronomers have some far-fetched explanation,

which they would force on the world by crafty argu-

ment.

The case is otherALse. Astronomy can not only inter-

pret the aberration motions of all the millions of stars

revealed by the telescope, but the accepted theory of astro-

nomy would have to be abandoned if those motions did not
take place. Stellar aberration was discovered as by an
accident, was long looked on as a great source of doubt and
perplexity, was honestly s^ubmitted by astronomers to the

inquiry of the world—and then suddenly it was seen that

the aberration motions could not but take place if the

earth moves as the accepted theory^asserts. Let us inquire

how this is.

It has been independently discovered, by observations

made on the eclipses of Jupiter's satellites, that light travels

with finite, though inconceivable, velocity. Always when
Jupiter and his family were farthest from the earth, the

satellites seemed tardiest to announce by appearance or by
disappearance, their motion through the shadow of their

primary. And so it was seen that th3 light messages

swe ping to us from these bodies come at a definite speed

lO the earth. A consequence of this

peculiarity had been wholly overlooked

by astronomers. The light travelling

in appreciaVjly parallel lines from a star

towards the solar system, may be com-

pared to a shower falling in parallel

liaes on moving bodies. ISow we know
that in moving through a vertical

shower of rain, the rain seems to fall

somewhat towards the face. The reason

is obvious ; thus, suppose a traveller's

face at 1, Fig. 6, when a rain drop is at E.', and that by

the time he reaches 2, the rain drop is at H', it is clear

that the drop will teem to have fallen from a position in

front of hiai, and in the direction indicated by the dotted

lines. If we consider the motion of a small body travelling

in a circle under a vertical thower, we shall see at once

that this property may be made to illustrate every case of

stellar aberration, by assuming different positions, as 1,2, 3^

^
Fij?.

Rz

Fisr. 7.

in Fig. 7, for the circle in which the body moves under
the shower.

It will be seen, though, that, in order that this explana-

tion may hold, it is necessary that the
rate of motion of the earth should bear

an appreciable relation to the enor-

mous velocity of light. If rain fell a

thousand times as fa;;t iis it actually

docs, the fastest runner would not find

that a vertical rain sliowtr would seeni

to fall a])preciably towards his face.

Now, apart from all considerations of

the real size of the earth's orbit, or

of the rates of motion either of ligh'

or of the earth in her orbit, we can at

once test this explanation of aberra-

tion. It had been independently

shown by Eeimer that liglit takes

about eight minutes in crossing the

ladius of the earth's oibit; the earth

occupies a year in travelling round the circum-

ference of tlie circle ; all we want to know is,

whether the displacement of a .star over an arc

of about one-third of a minute, corresponds to

these relations. What .we require w, that sup-

posing S B (Fig. 8) to be the distance traversed

by light in any time, B A the distance tra-

versed by the earth in the same time, S B A
being a right angle, the angle A S B should be

about one third of a minute of arc. Let it be

remembered that this was the problem as pre-

sented in Bradley's time by mere observation,

and before any had noticed what a noble proof of the true

theory of astronomy was to be adduced from it.

Now for the test of figures.

Since the eai-th comf)lete3 a circuit of her orbit in one

yeir, she would traverse a length equal to the radius in the

period

,365 X 24 X 60 . , , , , ^

minutes (toughly),
'2tt

where tt rejiresents the number -'MIloO ... or the

ratio of a circle's circumference to its diameter; and

light traverses this distance in 8 minutes. Hence
the velocity of light is to that of the earth as

365 X 21 X 60
. 8 . oi- ^g 32850 : tt. Now the proportion

2;r

of B S to A B where A S B is an angle of about one-third

Fig

D

8.

of a minute of arc is 1 :

360 X 60 X 3
or 32400 It is

seen then at once, that we have a satisfactory exjjlanation

even with these rough assumptions, since the difiVrence

b.-tween 32400 and 32850 is but one seventy-second part

of 32400. But if I had taken the mean of the estimates of

the velocity of light from observations male on Jupiter's

eclipses, as determined before Bradley's observation, and

Bradley's estimate of the aberration of the star y Draconis

as made before he knew what theory required, the coin-

cidence would have been found very much cleser.

Here, then, we have a perfect proof of the earth's revo-

lution. No question can remain that the lesiou really

taught us by the stars as they annually traverse their

aberration ellipses is this, that the earth annually tiaversses

a nearly circular path round the sun. This interpretation

accounts for all the peculiarities of the stellar aberration

motions; nay, the theory of the earth's motion requires

every one of those peculiarities. No other theory ha? ever
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Ijeen put forn-ard in explanation of stellar aberration,* and
it may be alleged, with more than confidence, with the
fullest certainty of conviction, that no other theory can
explain the phenomenon.

CHAPTER VII.

TuE Earth's Motion as an Attendant on the Sun in

HIS JOUKNET through SpACE.

Since the stars are observed to be slowly .shifting their

positions on the celestial vault, and therefore presumably
in space, it is obviously suggested that the sun, whicli is

but a member of the sidereal family, has also his proper
motion through .space. It is a difficult problem to deter-

mine what that motion is, because all we have to judge by
is the movement observable among the stars, and, as the
stars are themselves in motion, it is not easy to separate
the effects of their own motions from those due to the
sun's.

Still, this problem has been attacked and fairly van-
quished by as'.ronomy. It is true we cannot here get
certainty, because we no longer have absolutely certain
relations to deal with. But, as it is certain that, supposing
ihe Bun to be moving in a definite direction, there would
result a balance of stellar motions in the contrary direction :

we can obviously deduce the direction of the sun's motion, by
noticing the direction towards which the stars show the most
noteworthy balance of mytion. This has been done, and in

many ways. The result is that astronomers point confi-

dently to the constellation Hercules and its neighbourhood,
as including the point towards which the sun is speedin".
His rate of motion has been estimated at about 150,000,000
miles per annum, or between four and five miles per
second.

I am only concerned here with the sun's proper motion,
in so far as it relates to the earth's motions. The con-
ception that the sun may be speeding through space with
this enormous velocity seems, at first sight, so contrary to

the fundamental hypothesis of modern astronomy, that
many persons have been led to believe there is a real con-
tradiction. They see that the earth's real path in space
can no longer be looked upon as a closed curve, yet Kepler
speaks of it as an ellipse

; that, again, the earth—according
to this new idea—is not travelling in a conic section, yet
Newton say?, all bodies under the influence of a central
attracting force, such as gravity, must move in some conic
section or other.

In reality, however, there is no difficulty. Modern
astronomy only requires the earth and planets to move in
ellipses witlt, respect to the sun, not in space. Supposing
the sun at rest, and the planets moving in their present
ellipses around him, and that then under the action of far

distant suns, our sun began to travel through space, the
planets would not (as the paradoxer fears), be left behind.
They would be under the influence of those attractions as
well as the sim. They would obey them then, precisely as

* I need take no further notice of a so-called explanation in a
work inirportiug to be written by a Cambridge wrangler (name not
given), than to remark that it does not even pretend to explain
details, and that what it does pretend to do suffices to exhibit the
utter ignorance of the writer as to the real nature of the problem.
I do not say that the writer is not a Cambridge wrangler, because I
know from my own experience that a man may become a wrangler
without knowing even the definitions of astronomy. But I do say
that the writer, being a wrangler, should have had sense enough to
know that before pretending to write on astronomy, he ought to
have acquired a better knowledge of the subject than he shows
himself to possess.

he does, obeying all his influences as before. Thus their

motions, with resjKCt to him, would not be changed even by
a hair's breadth.

The end.

AN ELECTRIC TRAMCAR.
By W. Slingo.

THE many experiments which have been made in

England, as well as in France and Belgium, to test

the applicability of electricity as a motive-power in place

of horses, have proved so little successful that one may be

pardoned for doubting the ultimate success of the movement
for many a long year to come. The long continued and
patiently pursued study of the question by the officers of

the Electrical Power Storage Company has, however, resulted

in what has every appearance of proving a success.

It must be borne in mind that if there is a form of loco-

motion in which electricity has anything like a prospect of

being able to compete successfully with the present order

of things, that form is to be found in the propulsion of

tramcars. Here horses are almost the sole agent employed,

and, as everyone can see without any great stretch of

imagination, such an agent proves a highly expensive one.

In some districts steam has been, or is being, tried as a

substitute for horsepower, but while the expense is

certainly less, the accidents which have so far resulted from

the use of steam-propelled car.s have fostered and increased

a prejudice against them which is not likely to be speedily

overcome. Doubtless, with more experience on the part

of the drivers and other officers of the steam service, and

greater familiarity with it on the part of the public, these

accidents will be reduced to an insignificant minimum.
An electrically- propelled car, if it is to become a com-

mercial success, must not only be capable of being worked
at a lower cost than is involved in the adoption of either

of the other alternatives, but it must be capable of doing

its work at least as efficiently and harmlessly.

Whether or no these desiderata will be attained is,

of course, at present a matter of uncertainty, but in the

face of recent experiments there is every probability of

success being accomplished.

The experiments in qiiestion have been carried out at

Millwall, at the works of the company above referred to,

and have been conducted by a very zealous and able elec-

trician, Mr. Reckenzaun. An ordinary car which has seen

good service on the London and Greenwich tram-line has

been procured, and, with but few modifications, has been

adapted to the new work.

On the floor of the car, under the seats, are series of

rollers, and on these are run trays carrying a number of

secondary batteries of the latest and most adaptable pattern.

The front of the seat is boarded up, so that the batteries

are entirely hidden from view, and their total weight is

about 1 \ tons. The wires from these batteries are led to a

commutator, or switch, at each end of the car, so that by
turning or pulling over a handle the driver can apply or

withdraw the motive-power at will. The current from the

batteries is passed round the coils of one of Mr. Recken-
zaun's motors, which is placed under the car, and is not
seen unless looked for. The motor, which at full speed

runs at about 1,000 revolutions per minute, is geared on to

the axle of the driving-wheels, which are thus made to run
at about eighty revolutions per minute. The motor is well

covered in, whence there is little probability of its being easily

clogged with dust or mud. The weight of the motor and
gearing is about half a ton, so that the weight of the source
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of motion is
1
J tons, while the car which it propels weighs

2.V tons, or, when carrying the full number of passengers ( U>),

5i tons. When we "compare this weight with '.!iat of a

steam or compressed air locomotive (titlier ot which will

weigh from eight to ten tons to ilo *Lti same amount of

useful work), stored electrical energy has the advanfugo in

proportion of about to 1 so long as the propelling force is

directly proportional to the weight movrd." I>y mani-
pulating the hantile above refened to, the strength of the

current may be varied, and the speed, which ranges between
three and ten miles an hour, increased or decreased in a
considerablj- shorter distance than i,s possible with horse-

power; while, should necessity otlVr, a propelling power
equal to that of sLxteen horses may be applied at any
moment.
The experimental line at Milwall is a difficult one. It

is made somewhat roughly, and has a total length of 100 ft,,

forming near its centre a right angle with an extremely

sharp curve, the radius being only 35 ft. One side of the

angle is tolerably level, but with the curve commences an
incline of 1 Ln 40, which gradualh- increases until it attains

a maximum of 1 in 17 at the end of the journey. This

steep incline has to be mounted without a run, a rush being

prevented by the sharpness of the curve.

It is found that the driving batteries maintain a sufiicient

current for two houi-s, when they are changed for others

fully charged, the changing being effected in a very simple

way. A trolley with four series of rollers is brought oppo-

site the end of the car, the two trays of exhausted cells are

run out on to two series of rollers on the trolley, a winch
is turned, the other two series of rollers carrying the fresh

cells are brought opposite the openings in the car, and the

trays then run in, the whole work of changing being

accomplished in almost as little time as would be taken in

changing horses.

The car is placed on small " bogie " frames, whereby
the weight is so distributed as to permit of the ordinary

light roads bt-ing retained in their present condition, while

they also increase considerably the comfort of the pas-

sengers, more especially when turning sharp curves.

Electric bells are fitted so that each passenger, without
leaving his seat, may signal to the driver to " stop ;

" while

from the roof hang a number of electric lamps, the fila-

ments of which are, when required, rendered incandescent

by electricity derived from the cells under the soat.

There remains now but one question— that of cost. It

has been the impression of most people that there were so

many and such extensive sources of waste in the conversion

of steam power into electric power, as applied by secondary

cells, that their adoption would therefore be precluded. But
Mr. Reckenzaun maintains that he gets on the axle of his

car 33 per cent, of the power of his steam-engine. Locomo-
tive steam-engines are always costly, and those used on
tramways are no exception to the rule, as they consume
three to four times as much fuel per horse power as would
be required by a large stationary-engine, such as would be
used for charging the secondary cells ; wherce it is clear

that the balance is considerably in favour of electricity. It

is to be noticed, further, tiiat while the piime cost of an
electrical equipment is very much less than for steam driven

cars, the co-st of maintenance is much lower, there beins

also fewer sources of depreciation, the chief of which are

in the cells. The negative plates maintain their efliciency,

but the positive plates gradually become peroxidized, and
require renewing. Lead, however, is cheap, and the

renewal is very easily effected.

It is stated that the running cost, including 15 per

cent, depreciation on machinery, and 50 per cent, on the

seconda-y cells (percentages which will proVjaVily present a

good margin on the right side) amounts to 3^d. per car

mile, as compared with about 7d. for horse power.

The new system has already obt:iined the approval of

Gen. Hutchinson, (roni the Be ard of Trade, and there is

every pros-ptct of its speedily being bronght into public

use : to Soon, that is, as the local autlioriliea can

be induced to give the sanction necessary. It only

remains to say tliat on the occasion of a visit which I

made recently to Millwall, I was thoioughty convinced of

the practicability of tbe system £0 far as the power to do

the work was concerned, and it is safe to presume that the

calculations which have been made as to cost have been

taken on good grounds, and are well within the margin ;
at

least, 1 hope so.

NEEDED STAR-SURVEYS.
By Bicuard A. Froctou.

( Continued from p. 42.)

SUPPOSE we could pay a visit to the midst of the

Pleiades. What should we find 1 According to

ordinary ideas we should find simply a number of suns,

each, like our own, the centre of a system of worlds. Yet

it is demonstrable— and easily— that we should see around

us something entirely unlike the star-strewn heavens that

we now see. Probably most of the stars now visible to u;

would still be in sight, and scattered with much the same

relation between the lustre and average apparent distance

as in our jnesent skies. But how about those stars which

belong to the group we are visiting 1 With what lustrr

would the six stars shine which ordinary eyesight recog-

nises in the Pleiades, or the fourteen stars which some

keen eyes can discern in the groui) ? It is certain, from

the apparent size of the group, that the entire space of thf

Pleiades cannot be more than the fiftieth part of the dis-

tance separating the Pleiades from us. Therefore set in

the middle of that group we should be within les.s than one

hundredth of our piesent distance from all the stars of the

group. Alcyone now shines as a third magnitude star,

five others of the gioup as stars of the fourth magnitude.

How would they appear if we diminished our distacce to

one hundredth part of its present amount 1 Their lustre

would be increased, not a hundredfold, but one hundred times

a hundredfold, or ten thousand times at least. Many of

them would be far more greatly increased in brightness.

They would no longer be stars, but suns, ju.st as Sirius in

the great reflector of Lord Kosse, though still but a mere

point in apparent size, shines like a young sun. The scene

presented by the hundred stars of the Pleiades would be

indescribably beautiful. In the Vjackground would lie a

star scene as beautiful as the heavens we now see ; but it

would be scarce noticeable amid the splendour of a hundred

suns, the least outshining Sirius a hundredfold in splendour.

And among these, the greater glories of the night skies

within the Pleiades there would be varieties in glory as

great as among the stars of our own skies ; for the stars

which sef.m. so unequal in the Pleiades are really &% unequal

as they seem, since the whole group must be regardeel as

practically at the same distance from our earth.

But this is nothing compared with what we should find

if we could visit some of those glorious clusters which have

been ]ioetically de.scribed by Tennyson as " bee-like swarms

of suns." The idea that the stars of those clusters are dis-

tributed like the suns of our firmament, that we have

merely to count their number and say there are so many
suns each girt round by its family of worlds, and each

leppatirg not only the glory of our own sun but all tlie
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wonders of the solar system, is demonstrably incorrect.

From the observed size of those clusters we know that the

entire span is less than the thousandth part of the distance

separating us from them. Yet at the distance at which
they lie wo can discern separately thousands of stars.

Thus the average distance from star to star within .some of

these groups cannot be one millionth part of the distances

separating those groups from us. The splendour of seme
among those stars, as seen from the midst of those

groups, cannot therefore but exceed a billion* times
their lustre as seen by us. Since then these

stars can in the case of the more magnificent
clusters be seen with very small telescopes, it follows

that from the middle of those clusters they must
shine with a glory comparable with that of our own sun,

whose lustre at the distance of the nearest of our stars

would not be reduced to more than one .50,000 millionth

part. If then there are worlds circling round those suns,

there can then be no night for their inhabitants, but pro-

bably a constant daylight exceeding many times in glory
the most resplendent of our summer days. I should be
disposed for my own part to imagine rather, though I must
confess I know nothing on the subject, that if there be in-

habited worlds at all in connection with a glorious cluster
of this sort, they must be worlds circling round the whole
cluster, not round the individual stars composing it. But
more probably, I should say, there are no such worlds, but
those clusters will hereafter aggregate into suns which in
due course will l>ecome the centres of solar systems, more
or less (probably very little) like the family of planets to
whicli our earth belongs.

These considerations may serve to show what interest
surrounds the inquiry into the architecture of the sidereal

heavens. If two varieties of stellar arrangement alone
suggest such diversity of condition, what might we not
expect to follow from the consideration of all the pecu-
liarities of stellar distribution which may be recognised
when the heavens are carefully surveyed 1 It is to such work
as is thus suggested that I referred in the opening remarks
of my former article. The failure- of the two methods of
gauging, devised by Sir W. Hersohel, should by no means
discourage astronomers from prosecuting diligent researches
into the noble problems dealt with by him. Not only, as
I have shown, did each failure involve an important and
quite unexpected discovery ; but both these failures helped
to show along what lines the inquiry may best be prose-
cuted,

I propose now briefly to consider what these lines are,

touching somewhat on the work I have myself done in pur-
suance of this .special inquiry, and dealing somewhat more
fully with the work which has to be done (even in the
earliest stages of the inquiry) wherein also I hope to bear
a part,

"Wilhelm Struve was led by his study of the papers of
Sir W. Hcrschel to recognise—but only indistinctly—the
importance of combining the principles which underlie the
two methods of star-gauging :

—

In any true survey of the star-depths it is manifestly
essential that the system of counting stars with the same
telescope, and as nearly as possible under the same condi-
tions, should bo carefully applied. And we shall not be led
astray by this system if we do not interpret our results on
an incorrect principle, as Sir William Herschel did in the
beginning of his work. Moreover, we can apply this system

* By a IjillioLi I mean a million millions, by a trillion a million
million millions, rind so fortli, the English way of reckoning, by
which a billion, a trillion, a quadrillion and so fort;h, means a million
raised to the second power, the third power, the fourth power, and
so forth.

in ways which at first he would have rejected as useless. He
supposed that the great gauging telescope which he applied

reached in all directions to the very limits of the sidereal

universe, and it is clear that nothing short of such a power
as he thus supposed himself to be applying could have
served his purpose if our galaxy were such a sy,'jtem as he
imagined. But that particular space- penetrating power,

though it did not do what Herschel had expected (because the

stellar universe is not what he supposed it), and though it

was unequal to the task of resolving all parts of the stellar

heavens, disclosed, as we have seen, important truths. It

is manifest that less telescopic power would have also given
important results,— seeing that the condition Herschel had
sujiposed essential to the validity of his survey had no real

existence. Nor can one see any reason to limit the diminu-
tion of telescopic power by which useful results might be

obtained. Without telescopic aid at all, the distribution of

stars numerically might be well worth studying. Nay, it

might be worth while to examine the distribution of stars

visible with less than ordinary powers of vision.

It was the recognition of this (possibly a half-uncon-

scious recognition) which seems to have suggested Herschel's

second method of star gauging. In this he took only a very
small region for survey, and examined that with constantly

increasing telescopic power, under the idea that he was thus

lienetrating more and more deeply into space. Now this

kind of research, too, is manifestly essential in any true

survey of the star depths. Nor shall we be led astray by
this system unless we misunderstand what we are doing.

We mai/ be penetrating more deeply into space as we
increase our telescopic power, or we ma>/ simply be ana-

lysing more and more scrulinisingly a particular region of

stellar space : more probably we are doicg botli. But if we
keep our minds free from any bias one way or the other, our
results will always be available for the increase of our know-
ledge so soon as we can co-ordinate them properly together,

and combine them duly with results otherwi.se obtained. But
manifestly we must for this purpose extend this method of

survey to larger regions than Sir William Herschel dealt

with. If his principle of interpretation had been sound,

his plan of applying the method would have been all that

was needed. But so soon as we recognise the unsoundness
of the principle, and note how that unsonndness was shown
by the study of small regions of the heavens, and how im-

poitant in itself was the discovery thus made, we see that

results of great importance may be obtained by extending

the survey by this method. Nor can we see any reason to

limit the extent of the survey thus made. It may be

aj)plied to the whole heavens, if only a large enough array

of labourers can be persuaded to take part in the work.

The study of the proper way of applying each method
points, then, to one and the same result,—viz., that the

whole star sphere requires to be surveyed with every order

of visual power (separately) from the unaided vision, or

even from visual powers lower than ours ordinarily are, to

the highest telescopic power that can be obtained.

A colossal work truly : but then, fortunately, it is not

necessary that the whole work should be undertaken at

once. Any part of it,—the survey of any portion of the

heavens with such and such telescopic powers, or the

.survey with any definite telescopic power of the whole
heavens or any part of them,—means so much added
to our knowledge of the architecture of the complex system
of .stars of many orders, star-clusterings, star-clouds, and
other forms of matter, which we call the Galaxy.

The elder Struve, recognising the importance of com-
bining both systems of survey, began the task by a piece

of work which cannot but be regarded as very rough
indeed, though it has been enthusiastically admired by the
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late Prof. Nichol, of Glasgow (Eng.), aud some others who
seem to have no idea of the real sort of work which is

|

required in dealing with the architecture of the heavens.

Struve saw that some impottauoe attaches to the inquiry

whether stars of the brighter orders—such for instance as

can be seen with a 2inch telescope—are more richly

strewn on the Milky Way than elsewhere. Clearly, ac-

cording to Sir W. llei-schel's earlier ideas they ought not

to be. The i-ange of distance around our sun within which
such stars are included, on the assumption of generally

equal distribution, falls well within the breadth of

Herschel's flat-disc galaxy, and (on that assumption) it is

only when we pass far beyond such distances, that we
come either on the vacant space bordering the flat sides of

our galaxy, or on the mighty vistas of stars along its

regions of greatest extension which produce the soft light

of the Milky Way. Here then was a general test for the

validity of the method which Herschel had found to fail

him only in specific instances.

(To he continued.)

EAMBLES WITH A HAMMER.
OTEK CIIAUNWOOD FOREST.

By W. Jerome Harrison, F.G.S.

(Continued from page 23.)

rilHE great difliculty which besets us as to the true

A. geological age of the Charnwood slates is the absence,

in their neighbourhood, of any other old rocks whose
relations to them we might ascertain. In Wales, for

example, we feel positive that certain strata are of

Cambrian age, although they contain no fossils, because
we see Pre-Cambrian rocks hclow them and Silurian

strata aboce them. But the oldest rocks which abut on
Charnwood are the Carboniferous series. At Gracedieu,

in the extreme north-west of the Forest (about midway
between Whitwick and Sheepshed) the Mountain Lime-
stone (Lower Carboniferous) rests on the Pie-Cambrian
slates. It is here dolomitic, containing carbonate of

magnesia in addition to carbonate of lime, but the ordinary

fossils of this rock—large shells of the genus I'l-oduclus—
are fairly common. There is little, if any, true Millstone

Grit above the Limestone, but the superincumbent Coal-

measures stretch away to the west and south, forming the

Leicestershire coalfield.

Above the ancient slaty rocks we have described—resting

on their upturned edges—and of comparatively recent origin

as compared with them, we find thin beds of reddish sand-

stone and marl, belonging to the Triassic formation. During
the deposit of this red sandstone, Charnwood was evidently

a little archipelago, the hill-tops standing as islands in the

Triassic sea. In most of the granite and slate quarries these .

" red rocks " are seen resting on, and tilling up hollows in

the old eroded surface of the slaty and syenitic rocks.

Lastly (covering every other rock more or less irregu-

larly), there is the Drift—the surface deposit of clay and
sand full of stones—the result of the action of ice during

the last glacial period. Glaciers advancing from the north
rubbed over our Charnwood hills, and detached great blocks

of rock, which they carried southwards, so that boulders of

MountsoiTel granite and of Groby syenite are not un-

common round Pvugby, and in Hertfordshire ; while Mr.
Lucy has traced similar fragments right across the country,

from the Cotswold Hills (where he first found them and
determined to track them home) to Charnwood. Dwellers

in London should search for Charnwood rocks in the

boulder-clay in the brick-pits of Fiuchley, on the northern

brow of the Tliamcs valley, beyond which the ice did not

extend southwards.

The igneous or crystalline rocks of Charnwood are of

considerable commercial importance, the "setts,'' or square

blocks, made from them being largely used in the soutli

and east of England for roadmaking in towns, while the

broken rubble is employed as macadam.
True granite is only found at Mountsorrel, where the

rock is worked on a grand scale, about 700 men being

em))loyed. The " face ' of the workings is more than

half a mile long, and about 200 ft. in height. It is a con-

spicuous object from the Midland main-liue, near Sileby.

The other large quarries arc in the xi/' ni'f: at Groby and

Markfield, but smaller quarries are being opened at Clifl

Hill, Ciarendon, itc. Owing to the hardness of the igneous

rocks, they usually stand up as bosses or rounded hills,

whose heavy curving outlines contrast strongly with the

ridges made of slate, the latter being ever sharp, peaked

and shivery.

On the Survey Map we find Bardon Hill and Birchwood

Plantation shown as " greenstone," a term which appears

to have been used by the officers of the geological survey for

any rock which they believed to be igneous, but, of whose pre-

cise nature they were not certain. So, too, all the ridge

—

three miles long—from Gracedieu to Green Hill is marked

as " felspathic porphyry." In all these cases modern

research—aided by the microscope—has shown these rocks

to be volcanic as-hes, now consolidated and greatly altered,

but whose original nature is clearly discernible. Very
similar beds occur in that division of the Pre-Cambriau

strata of Wales to which Dr. Hicks has given the name of

Pebidian, and which in North America are called the

Huronian series. To this geological epch, then, all the

stratified rocks of Charnwood—the slates, aslies, grits, ic.

—

may be assigned ; but with respect to the igueous rocks

—

the granite and syenite—we can only say, with certainity,

that they must be nea-er than the slates through which

they break. Possibly they, too, may date back to Pre-

Cambrian times, but it is not improbable that their out-

burst may have taken place in the Lower Silurian age,

which, in Wales and elsewhere, we know to have been a

period of great plutonic and volcanic activity.

The granite of Mountsorrel consists of felspar (grey to

pink in colour), quartz (glassy), mica (black), and horn-

blende (green). It is traversed by narrow dykes of felstone

(a compact clear pinkish stone), and by a band of green-

stone two yards wide (the "Great Fault" of the workmen),

which Prof. Bouncy has shown to bo an altered dolerite,

composed of felspar and augite.

The syenite at Groby and elsewhere is composed of the

minerals, felspar, hornblende, and quartz. Just outside

Brazil Wood is a knoll of a tough, dark rock (diorite), in

which black hornblende is mingled with whitish felspar.

The syenite of Bawdon (Baldwin's) Castle possibly comes

up through the faulted anticlinal. I found its junction

there with a coarse grit. As the syenite nears the latter

rock its crystals become smaller, and at the actual junction

there is a thin band of the igneous rock almost as com[ act

as glass. The difference is doubtless due to the more rapid

cooling of the syenite where it was in contact with the grit.

For the formation of large crystals a slow cooling is, as a

rule, necessary. Altogether, Charnwood furnishes many
diflicult problems to the geologist, and much work yet

remains to be done ere the intricacies of its rocks are

finally unravelled. The publication—at no distant date,

we hope—of maps of the region on the scale of six inches

to a mile, will be a great aid to the student, who vv'ill be
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enabled to lay down upon them with far greater accuracy
than on the present "one-inch" maps, the facts which he
ascertains about the strata.

CHATS ON
GEOMETRICAL MEASUREMENT.

Bv Richard A. Pkoctor.

THE HYPERBOLA AND PARABOLA.

(Cont'iiiieil fruni i). 15.)

A. In dealing with the ellipse and parabola, you deter-
mined (or rather, you showed me how to determine) the
area of a segment cut cti' by any chord. Can you do the
f?ame for the hyperbola?
M. Let us see. Note first that our proof for the

Fig. 3.

area between an asymptote, the curve, and two ordinates
parall -1 to the other asymptote, applies equally whether
the points from which ordinates are drawn are on the same
side or on different sides of the axis. Thus if we draw
(Fig. .3) two crdinates K E, PL parallel to C N' to meet
ON,

area F L E K= nar D D' log ^
' " CL

Hence it' we draw ihe chord PK we get at once what you
require

; for we have
Area P Q K = trap P L E K -par D D', log _

= i (K E -f PL) L E sin K C N'-par

D D' log 2J?.
" CL

A. You u.ie here the trigonometrical ratio, the sine; is

that legitimate in geometrical work 1

M. When we have come to use logarithms we need not
stickle at the trigonometrical fanction.s. Howbeit, the
trigonometrical ratios are purely geometrical in origin and
meaning. You no more take from their geometrical cha-
racter by making them the subject of analytical processes,
than you de/irive a square of its geometrical cliaracter by
showing that if the side of the square be a unit of length,
the diagonal can only be represented by a non-terminating
decimal.

A. In passing, I notice that the area between the hyper-
l<oIa m\i it.s asymptotes is infinite.

M Yes
;

fj[ we can take C E as large as we please, so

that wherever L be taken, the ratio CE : C L, and there-

fore log—-!, may be made as large as we please.
OL

A. What relation holds between such areas asAPK'cD
and A P K' E' D', obtained by drawing ordinates A D,
KV to one asymptote, and A I)', K' E', to the other'!

M. A very simple one. These areas are equal.

A. Can this be easily proved'?

J/. Very easily, either from what we already know or

independently. Thus we have learned that \

Area A P K' e D=D D' log ^-

and

Ce
CE'

Area APK'E'D'= DD'log
"C D-

but, since par e E'= par D D', and they have a common angle,

we have CE':OD::CD:C<^

log = log ; and area A P K' e D
''CD » '

'

wherefore
C«

=area A P K' E' D'.

A. Is the independent [iroof simple ?

j1/. Very simple indeed. From two adjacent points, P,^:>,

draw the ordinates P L,^>/, P M, p m. Then we have
par L M= par I m,

Wherefore par Jjp =z par m P
;

And these are corresponding elements of the two areas we
are dealing with, A P K' « D and A P K' E' !>'. Therefore,

these areas are equal.

A. Might you not have obtained the area A Q K L more
easily from what you have just established, than by your
former method 1

M. More symmetrically, perhaps, but not more simply.

Suppose we want the area K A K', where K h K' is perp.

to the axis C A h. We have at once

Area KA K'= trap KEeK' ^^' '--^^

=ACNN'
D D' . log

° Ce
parCK'-2ANEK

-DD'log/'2^V

iCD

;d;

=^2 (AC AN
- D I)' log

ANEKACD A-
C_E^

c;
as before.

A. Shall we now leave the conic sections ?

M. First we may note another way of dealing with the

parabola, suggested by a property of the tangent to the
curve.

Fig. t.

Let P Q, Fig. 4, be adjacent points on the arc A PQ, so
that Q P Y is the tangent, ultimately, at P ; A the vertex

;

S the focus ; B A S M axial : K M perp. to axis ; K a A-,

Q h n, P c 7)1 perp. to directrix, B k ; Ac ha the tangent at

A. Join S P, S Q, S K, S m (cutting A a in Y), and draw
mi parallel to PT. Then, since SY= Y?n, by well-

known property,

—

A «PQ=
J
par QPjrtj;
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but these are corresponding elements of the areas A P K S

and A P K A- B ; for such areas as Hi n i may be neglected

compared with m n Q P. Hence
Area A P K S= ^ area A P K A B= ^ trap B S K k.

This is a convenient relation. We may present it in

another form. Fur, joining B K, and drawing normal
K N (whence M N= 2"A S)—
trap. B S K A = .\ M K (K A -f- B S)= l M K (M B + M N)

= 1 MK . BN=aBKN
Area A P K 8= ^ A B K N

Producing K S to meet the parabola in K' and drawing
IC k' perp to A B A-', we have

Area K PA K =i trap K A-
A' K'.

{To he continued).

CHAPTERS OX MODERN DOMESTIC
ECONOMY.

Xiri.—THE FKAMEWORK OF THE DWELLIXGHOUSE.

GENERAL PRINCIPLES OF COXSTRVCTION

—

{continued).

(v.) XT^VERY house ought to be furnished with an

E' inspection-chamber, so -situated that it cannot by
any possibility be a source of nuLsance. The chamber should

be so arranged as to admit of ready acces-s, and into it

.should flow the separate sy-'tems of wasts drainage from the

entire household, pre\ ious to their common exit therefrom

by means of the principal house-drain. A well-regulated

inspection chamber, then, would embody pi-ovision for the

influx from (1) the soil-pipe, (2) the back-yard drainage,

(3) the waste water from scullery and housemaid's sinks and
wash-basins, where those conveniences obtain. To be theo-

retically as well as practically perfect, each of the systems

should be most rigorously isolated ; so that the domestic

drainage may be compared to a valvate arrangement of

tubes, each one separate from the others, each one destined

to fulfil its own peculiar functions, and all of them to unite,

after being duly trapped and ventilated, in the inspection-

chamber. The very name of the latter savours, as it ought
ro do, pre-eminently of health, for it suggests that grand

principle of sanitary reform which seeks to facilitate

careful supervision, and afibrds scope for observation and
experiment, thus enabling us to gain knowledge, the

acquisition of which is now, as in the days of the ancient

sage, power.

The inspection chamber may thus be viewed as the distal

termination of the principal house drain, and through it

all the excrementitious as well as harmless products are

made to pass into the latter, with but one exception, and
that is, although not all-important, yet very necessary to

the intelligent display of the domestic drainage system,

viz., the provision for the removal of front-area water.

An open-trapped gully, with a suitable syphon pipe and
grease-dLsposing apparatus, should receive such innocuous
ivaste and rain-water, and convey it to what may be called

the proximal end of the house-drain. At this part another

iaspection-chamber must be added, and is technically

termed the ' man-hole." Tlie man-hole should give free

access to the house-drain as well as to the affluent pipe

'rom the front-area gully : thus both the proximal
ind distal chambers of the house-drain afford their care-

ful scrutiny when desired, and as that duct ought
to be laid in a straight line between the two, it can
be readily examined, and, if necessary, cleaned with the

utmost ease throughout its entire course. The man-hole
further furnishes easy access to the essential " disconnec-

ting-trap" between the house-drain and the public sewer;

and, to proviiK' against possible accidents, the trap must be

furnished with a clearing branch, down which a rod can be

made to pass, in the event of an obstruction, which but

rarely occurs, between the house-drain and the street sewer.

The manhole, also, ought to be well ventilated by an inlet

for frfshair, the rnisoii (^'/jr of which is to induce a current

through the domestic drain, and upwards along its main

continuation (the soil-pipe), well over the chimney-stack by

its ventilating head into the open air.

We cannot dwell too strongly upon the urgent necessity

for the observance, to the letter, of the foregoing prin-

ciples, since they seem to be everywhere violated, not only

by the builder, who is devoid of any i^ood training, but by

otherwise well-educated but negligent persons, wliosc chief

object is founded upon that pernicious commercial i)rin-

ciple of erecting cheap buildings which shall allbrd a ([uick

return, irrespective of whether they are sanitary abodes or

the reverse. It is to these two sins of ignorance and

avarice that the evils of the essentially-defective hydraulic

system are mainly attributable. The escape of sewer-gas,

whether it arises from bad workmanship or inferior ma-

terial, is usually dealt with by the " patcli " system ; cases

without numb;r might be quoted in corroboration here, but

at present they would be foreign to our purpose ; we hope,

however, to adduce evidences when we come to treat of

structural examples, and pro tempore may direct our

readers to that admirable institution, the Parkes Museum
of Hygiene, where the wreckages, with their histories,

stand as monumental warnings to the would-be sanitarian,

and declare more eloquently than any mere words can do

how important it is that we should be even hypercritical in

these respects when exercising our choice of an abode.

We had intended, at the outset of these chapters, to

leave the consideration of closet-furniture, as such, to a

future occasion ; but, on second thoughts, we deem it advi-

sable to introduce tliat subject here in its right order of

sequence as part of the fixtures in the framework of the

dwelling-house. So, also, do the items connected with the

house-drainage system, such as sinks, baths, io., call for

comment in this place.

With regard to the closet-trap, it is important that it

should form part of the tubular system ; that is, in the

case of an upstairs closet, the trap ought to be part of the

soil-pipe ; and the joint, which is the weakest place, should

lie between the closet-fixings and the soil-pipe, so that, in

the event of an accident, the latter may yet be securely

trapped and incapable of transmitting foul gas into the

rooms of the house. In like manner, the basement closet-

trap, for a similar reason, should form a jiart of the drain

and not of the closet furniture. In all instances, the trap

should afford absolute security from sewer-gas, and the

ventilating arrangements should in every case find exit

into the open air, away from windows, and where the

escaping foul air cannot possibly cause any injury. The

varieties of closets and their accessories now in the market

are manifold ; we shall hereafter give accurate descriptions

of the best of those in general use, or about to be intro-

duced, and point out carefully the faults of defective

types of structure.

The waste-waters of the intra-household fittings are :

—

bedroom slops, scullery, pantry, and housemaid's slops, and

dirty bath-water. Bedroom slops are usually emptied into

the closet-basin, which should, therefore, in supjjort of

cleanliness, be provided with hinged lids. Sink and bath-

water should be conducted to a receiving head, or a

gully carefully trapped, and from thence through the in-

spection-chamber to the drain ; in no case ought they to

be connected with the soil-pipes, or with any part of the

excrementitious conduits directly.
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Whilst we were cliscu^fcing the ath system for the treat-

ment and removal of excreta, we noted that the one diffi-

culty of any magnitude in the way of that method was its

inadequacy in dealing effectively with house slops. We
have since learned that the energies of Mr. J. Conyers
Morell have been directed most successfully to the solu-

tion of this problem, and that he has overcome all ob-

stacles by the adaptation of an apparatus to his ashcloset

which can henceforward get rid of bedroom slops in such a
way as to pass them on purified and quite haimless to the
sewer. Our future illustrations will include a detailed

sketch of all the usiful and (tfective appliances in this

dej artment.

HOW TO TAKE CARE OF A
TRICYCLE.

By Johx Browning.

Chairman of tltc Loiidoyi Tricycle Cluh.

LUBRICANTS AND KUST - PREVENTIVES.

WHEN you have got a good machine it is worth while

to take care of it. Experience has taught me
that there are very few, indeed, who know how to do this.

The most important point in preserving a machine is

constant lubrication with an efficient hibricant.

Before we can determine what is the best lubricant, we
must understand the principle of lubrication. Friction
increases with velocity, but not with pressure, unless the
pressure is so great that the lubricant is squeezed out.

From this it follows that the thicker the lubricant the
better it will act and the longer it will last. But pasty
lubricants have this disadvantage, that they remain in the
bearings, carrying with them particles of grit and abraded
metal ; while with a somewhat thinner lubricant these run
out, and when a fresh charge of the lubricant is applied,

they are washed out.

Vaseline is an excellent lubricator, but it is too thick,

and when used alcne it does not cleanse the bearings. The
best way of using it is to add to it just sufficient good
paraffin to make it run easily cut of an oil-can. This com-
pound acts admirably, and never hardens ; the only objec-

tion I have to make to it is the smell of the paraffin, which
is vtry distasteful.

Oliveoil may be used as a lubricant, but it is too thin,

and after a time it hardens, forming a glutinous substance
inside the bearings, and a horny substance outside the
bearings, which can ouly be removed easily by using
aroffin.

Pure fperrn-oil is an exoeUent lubricant, because of its

viscidity, but it is almost useless to recommend its adoption
on account of the great difficulty of obtaining it free from
adulteration.

By far the best oil to be obtained commercially is that
known as Avila Tringham's Paiby Oil. This is rather
thick, and has a pleasant smell. It is free from mineral
oil, and it never hardens even on the outside of bearings.
I have left a machine untouched through the whole winter,
after freely oiling the bearing.^, and in the spring I was
able easily to wipe away the oil which had exuded from
the bearings with a piece of cotton waste. I have never
found any other oil that I could purchase in bottle stand
this test.

Most of the lubricating oils sold specially for the use of
bicyclists or tricyclists consist of a vegetable oil, such as

olive-oil or colton-oil, mixed with a mineral oil—paraffin.

They have all the same faults : they are too thin, and so

run out of the bearings too quickly ; and the mineral oil

evaporates, and the vegetable oil hardens, as I have
described.

If you wish to keep your machine in very perfect con-

dition, it is a good plan to clean it yourself. Gardeners,

coachmen, or other servants soon injure alight machine from

want of knowledge of its construction and how to handle it.

A tricycle can be cleaned most readily with oil. This in-

stantly softens mud, and allows it to be removed without

rubbing, and it does not carry the gr'it into the different

bearings as water does.

I have found some of the cheap lubricating oils sold, irr

bottles holding about a pint, for a shilling, excellent for

this purpose. It is, of course, rather an expensive mode of

oleaning a tricycle, but it takes ruuch less oil for this purpose

than would be supposed. The rims of the wheels must,

however, be cleaned with water, because oil softens and
actually dissolves both the rubber tyres and also the cement
with which they are attached to the rims.

Next in importance to lubricants are rust-preventers.

Vaseline, applied with a hog-hair brush or piece of rag tc-

either bright steel parts or nickelrsed work, is a great pro-

tection against rust; but Whittle's "Cycleum" is much
better. Vaseline is easily rubbed off, and dust clings to it.

Cycleum dries almost like a varnish, and so is free from both
these oVijections. Even a thin ccat of Cycleum, which has

been nearly rubbed off, is a gr-eat protection, for a machine
in this condition may be covered with rain and mud, and
left to get dry without fear of its rusting. The chain may
be protected by coating it with paraffin and blacklead,

applied with a brush. I generally add a -little vaseline

myself, so as to get more body into the compound

;

though it has the disadvantage of holding dust. I consider

it necessary to add vaseline if yoir give the chain only one

application, but two or three applications of the paraffiri

and black-lead only will produce a coat of black-lead

which will not hold dust, but will act as a lubricant arrd

rust-preventer. Tringham's Tricycline, which is probably

composed of paraffin-wax and plumbago, or fine black-

lead, is better than the compounds I have named. It

requires to be warmed before it is applied, but one appli-

cation produces a fine hard coat which is a perfect rust-

preventer, and an excellent lubricant. Either this com-
pound or vaseline are excellent for the gear-boxes of double-

driving motions, or two-speed gearings.

All the articles I have referred to above I have used

many times ; but many of them my friend Mr. Grace
has experimented with, making the compounds himself,

and combining them in varioirs proportions. All the

results he has carefully arrived at he has kindly i)laced at

my disposal, for which I am greatly indebted to him.

WOODEN MAGNETS TO CURE
DISEASE.

ACUmOUS example of the force of imaginatrorr is

reported from Philadelphia. Dr. George C. Harlan,

srrrgeon to the Wills Ophthalmic Hospital in that city, in

the current number of the Medical Xiirs, reports a cur'ious

case, showing the great influence of the mind upon the

body, and the beneficial cflects of a wooden magnet upon
both. A young Philadelphia woman, Lizzie D. by name,

applied at the Polyclinic, Thirteenth and Locust streets,

for relief from a disease of the tonsils. She was treated

by ])r. Solis Cohen. Her disorder was attended with

hysteria, and, like all hysterical people, the idea of being

doctored filled her with delight. Shortly after her

initiation, the nervous symptoms became more and
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more marked, ami she was trant^lcrred to tlio care

of Dr. !Mills, the well-known neurologist. Five or

six weeks previously she had had pleuropneumonia, and

after that paralysis attacked the arms. This was cured,

but the disease manifested itself in the legs and feet.

Besides this there was a numb feeling in the lower part of

the body, and twitching on tlie right side of tlie face,

similar to that seen in St. Vitus' dance.

Dr. Cohen applied a Charcot magnet in front of t!ie ear.

To his amazement the spasms on the side of the face touched

by the magnet were greatly lessened in frequency and
<?.\tent. It was evident that the cure was the result of

imagination. After that she was attacked with eye troubles.

At tirst there was no defect other than headache, after the

prolonged use of the eyes, and some shortsightedness, but

at length the right eye became, apparently', entirely blind,

and muscular spasms of the most violent character disturbed

not only the eye, but the face and neck. She was sent to

the Eye Hospital, and treated by Dr. Hansell. After

several e.vaminations, the Charcot magnet that hud proved

->o etKcacious in the hand- of Dr. Cohen was api)lied to the

defective vision, and with the most astonishing result.

After many applications, it occurred to Dr. Harlan that it

would be a good idea to try the etlect of unmagnetized iron

of the same form and appearance as the maguet. A
wooden "magnet " was ]irocured, with iron tips, to give the

metallic impression to the skin. It was placed in the

drawer where the original Charcot instrument had been
kept, and the patieut was thoroughly ignorant of its

character. Btfore it was applied it was noted that the

pupil of the right eye was widely dilated, as in disease, and
was perfectly rigid when exposed to a bright light. There
was twitching of the muscles of the right side of the face.

The application of the wooden magnet had a wonderful
eflFect Shortly after the painted wood was applied with

much seriousness to her head, the twitching of the muscles

stopped, and the face assumed its normal appearance.

Gradually the pupil of the right eye became of the same
size as the other, and freely responsive to light. The
wooden magnet had triumphed.

Dr. Cohen a short time ago had a case where the

wooden magnet proved its efHcacy. A patieijt of his fell

down, and thought she dislocated her elbow-joint. She
was treated for that by a practitioner called iu the emer-
gency, and he discharged her with a stifl' arm, which he
said he was unable to straighten. Dr. Coben examined
the arm, and found no dislocation at all. He asked her
to report at the surgical department of the Polyclinic for

verification of his opinion. She called, and Dr. Steiubach
noted extreme spasm of the biceps, the tendons being like

whip-cords. Dr. Cohen applied a wooden magnet, and the
spasm relaxed at once.

—

Scientific American.

Ts^EWTOX v.rms DESCAETES.*
AN OBATIOX IS DEFEXCE OF THE NEW PHILOSOPHV.

(Spoken in the Theatre at Oxford, July 7, 1693, by Mr. Addison.)

Done from the Latin Ori'jinal.

HOW long. Gentlemen of the University, shall we
.slavishly tread in the Steps of the Ancients, and be

afraid of being wiser than our Ancestors? How long shall

we religiously worship the triflings of Antiquity as some do
old "Wives Stories "? It is indeed shameful, when we survey

* This oration will interest many who have noticed the references
to the system of Descartes, in Fontenelle's lively dialogue en " Other
Worlds than Ours."

the great Ornanicut of the present Age,* to transfer our

Applauses to the Ancients, and to take pains to search into

Ages past for Persons fit for Panogyrick.

The ancient Philo.sophy has had more allowed than it

could reasonably pretend to ; how often has Sheldon's

Theatre rung with Kncomia on the Stagyrito, who, greater

than his own Alexander, has long, un-oppo.sed, triiuiiphed

in our School-Desk.", and had the whole World for his

Pupils. Atkngth rose Carte^ius, a happier Cenius, who
has bravely asserted the Truth agiinst tlu^ united Force of

all Opposers, and has brought on the Stage a new Method
of Philosophizing. But shall we stigmatize with the Name
of Novelty that Pliilos; phy, which, tho' but lately revived,

is more ancient than the IVripatctic, and as old as tho

Matter from whence it is derived. A great Man indeed

He was, and the only one we envy France.! He solved

the Difliculties of the Universe, almost as well as if ho had
been its Architect. He destroyed those Orbs of glass,

which tho Whims of Antiquity had fixed above, brought to

light that Troop of Forms till then unknown, and has

almost extinguished the Element of Fire ; nay he with so

much clearness traced out the whole Mass of Matter, as to

leave no occult Quality untouched. This Philosopher

scorned to be .any longer bounded within the Strcights and

Cliry&talline Wall of an Aristotelic World ; no, his Delight

is to search the ilegions above, to discover new Suns, and

new Worlds, which lay hid among the Stars ; his Satisfac-

tion is to view that large Kingdom of Air amidst the

unfixed Stars, and Lands that jiass the Milky Way, and
more accurately measure this vast Machine, a Machine fit

for Mankind to Philosophize on, and worthy of the Deity,

that first framed it.

Here we have not only new Heavens opened to us, but
we look down on our Earth ; this Philosophy aDTords us

several Kinds of Animals ; where, by the Help of Micro-

scopes, our Eyes are so far assisted, that we may discern

the Productions of the smallest Creatuies, while we con-

sider with a curious Eye the animated Particles of Matter,

and behold with Astonishment, the reptile Mountains of

living Atoms. Thus are our Eyes become more penetrating

by modern Helps, and even that work which Nature boasts

for her Master-Piece, is rendered more correct and finished.

We no longer pay a blind Veneration to that barbarous

Peripatetic .Jingle, those Scholastic Terms of Art, once held

as Oracles, but consult the Delicates of our own Senses,

and by late inv-ented Engines force Nature herself to dis-

cover plainly her most valued Secrets, her most hidden

Eecesses.

By the Help of Instruments like these, that Air, with
which bountiful Nature has indulged us, we as often as we
plea.se, by the Force of Art, abridge other Animals of, and
keep them in our Pneumatick Pumps, from its common
Benefit : What a Pleasure is it to see the fruitless Heavings
of the Lights, to exhaust their Lives, and by a most artful

Sort of Theft rob them of their Breath ? From this nothing

is safe, nothing so long lived, which gradually does not

languish, and fall dead without a Wound. A divine Piece

of Art this, and worthy its Author, j; who in the Conduct
of his Life, and the Force of his Arguments, has so nobly

honoured our Nation, and the new Philosophy ; one who
for this Reason too deserves never to want the Benefit of

his own Air, or that he, who has so often deprived other

Animals of their Life, should ever breathe out his own.

On no such Grounds, as these has Aristotle built his

Philosophy, who from his own Brain furnished out all his

Rules of Arts and Sciences, and left nothing untouched on,

nothing unregarded but Truth. If therefore he precipitated

* Xewton. \ Dcs Ca:tes. Ua\le.



88 KNOWLEDGE [Jan. 30, 1885.

"imself into the River Euripus, because he could not under-
stand its Ebb and Flow, by the same Logic he might at liis

first Entrance on Philosophy have destroyed himself, and
we may fairly doubt, in which of the Elements he ought to

have perished.

After Aristotle's Fate amidst the Waves of Euripus, a
new Eace of Peripatetics started up, even worse than their

Founder, who handed their Philosophy to after-Ages in so

thick an Obscurity, that it has preserved it from the Satire

and Ridicule of all Mankind, as understood by very few.

Some there are to be found, who spend their Time amidst the

Rubbish which these Commentators have filled the World
with, and pore more than once on thei-e God-like Treasures

of Learning, and stick to them to no other purpose,

unless to shew the "World the vast Pains they take to be
deceived. Can there be a more pleasant Sight than to see

these wise Champions wrangling with each other 1 The
one armed with Propositions and Syllogisms, attacks his

Antagonist in the same Armour : Both Bell weathers grow
angry, and storm, fond of a Victory, which is worth but a
Trifle, when obtained : Each, with all his Might, darts out
his Barbarisms at the other, they entangle themselves in

their Follies, and as neither knows how to extricate him-
self, they sound to a Retreat, and when all the Ammunition
is spent on both Sides, they think fit to keep Silence.

Thus far. Gentlemen, and no farther, launches out the

ancient Philosophy : Let us therefore sentence for ever
this Troop of Commentators, to be tied up in Chains and
Libraries, Food only for Moths and Worms, and there let

them quietly grow Old, free from the Sight of any Reader.

' THE BEGINNING OF LIFE.*

By Richaed A. Proctor.

MBAILLY, the French astronomer (who perished on

• the Ecatibld in the French Revolution), wrote a

book on the Atlantis of Plato, in which he strove to show
that science had had its origin in higli latitudes, if not
actually round the North Pole. Of course he was unaVjle

to find the slightest evidence of any old system of astro-

nomy in which the various relations corresponded to a pole-

star nearly overhead. (What singular conditions would
exiot, by the way, at a North Polar observatory ! At such
a station the ordinary form of telescope, with its vertical

and horizontal axes, would be an equatorial, simply because
the vertical axis would be directed towards the pole of the
heavens.) All Bailly could attempt to show was that

the astronomical records of old times seem to retain traces

of a system of astronomy belonging to a higher lati-

tude than any passing througli the Assyrian, Egyptian
and Indian regions to which the origin of astronomy has
usually been assigned. He showed some evidence in favour
of latitude 50° north as having been that to which early

astronomy belonged, though the evidence (as I have shown
in appendix A, to my treatise on "Saturn and its System ")

was not nearly so decisive as he supposed. Now, if it can
be shown that astronomy, which later had its chief schools

in latitudes considerabl) south of .50°, had formerly thriven

in that higher latitude, Bailly's main contention—that the

progress of civilisation had been southward—would have
been strongly confirmed. Traced back from 30° north to

40° and to 50° north, science and civilisation could be
followed, independently of actual evidence, further north
still, until at length the old Atlantis might in imagination

* From the Xcw Yorlc Trilune, hnt corrected, extended, sud illus-

rated for Kxowlkpue.

be set around the North Pole itself This would suggest

to our modern students of the past, who go beyond the
origin of civilisation to the origin of life itself, that all life

came from the North Pole.

But if the North Polar regions early presented conditions

suitable for the beginning of life upon this earth, it would
seem reasonable to conclude that the South Polar regions

would have been equally favourable for the first forms of

life. In an interesting and suggestive letter in the Tribune
of Friday, November 28, the Southern Polar regions ai-e

spoken of as originally more suitable than the Northern
for life's commencement. The writer of that letter (" Tavt

Sigma ") conceives that life had begun round the South
Pole, and progressed some distance toward the equator,

before life began round the North Pole. "Tau Sigma '

bases this opinion on the actually existent relation

between the position of the earth's axis and the direc-

tion of the line of apses— as astronomers pleasingly term
the major axis of the earth's orbit. His words on this point

are these :
" If the relative position of the earth to the sun

at the beginning of organic life on this planet was about the

same as it is now (and we have no astronomical indications to

the contrary) either the first suitable temperature, and con-

sequently the first vegetable and animal life on the earth,

occurred at or near the poles ;
" and later, " in this inquiry

it must be taken into consideration, among other things, that

the South Pole at the time of its midsummer in the earth's

perihelion, is some three million miles nearer the sun than
the North Pole at the time of its midsummer in the earth's

aphelion." So far as can be judged, his whole argument i<

based on this consideration, and falls to the ground if this

consideration is rejected.

In an able editorial article in the same number of the
Tribune which contained " Tau Sigma's " letter, it was
pointed out that this view " may not be generally conceded

in the scientific world," nay, that "it is a scientific fact

that the earth's perihelion is changing with the lapse of

ages, and it is not entirely safe to ass'ime that its relative

position to the sun is the same today as it was when the

beginning of organi.sed life occurred.

'

These remarks are only open to exception as implying

that there may be some doubt respecting the validity of

"Tau Sigma's" position in this respect. As a matter of

fact, astronomy would not only be unwilling to concede
" Tau Sigma's" view, but would emphatically reject it It

is not only a scientific fact that the earth's perihelion is

changing with the lapse of ages, but absolutely certain that

the relation now existing between tha apses and the solstic-es

has been reversed and re-reversed several times since life

began upon the earth.

Not to use technical expressions, the earth is now nearest

the sun a few days after the midwinter of the northern

hemisphere, which of course is the mid-ummer of the

southern hemisphere. Thus, whereas the effect of varying

distance from the sun partially corrects the effects of

varying solar elevation with us in the North, these effects

are intensified for the inhabitants of the southern hemi-

sphere. We draw nearer by 1,500,000 miles to the central

fire in midwinter, and recede as many miles from the fire

in midsummer, the entire range of distance being about

3,000,000 miles ; in the southern hemisphere they draw-

nearer to the fire in summer and recede from it in the

winter. But this only for a while. In a few tens of

thousands of years, which, in problems relating to the genesis

of life are only as seconds, our northern hemisphere will

behave as the southern hemisphere does now, and vice versa.

Not only so, but the range of distance, on which " Tau
Sigma's" case in like manner dejjends, undergoes great

variations. It has been many tirr.f-; in the pa^t, and will
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OKBIT OF THE EARTH 850,000 YEARS AGO.

The points h and h' are those reached at the middle of the intervals between the passage of A, the aphelion, and A', the perihelion.

be in the future much less than it is now ; while again it

has in the past often been far greater than at present.

The figure is a picture of the earth's orbit, which I

originally drew for an illustration to my article on

astronomy in the '• Encyclopadia Britannica. ' The orbit

of the earth is represented as it was 8.iO,000 years ago, at a

time when it had very nearly its greatest possible eccen-

tricity. Instead of the eccentricity being as now only about

one-sixtieth, it was at that time nearly a thirteenth of the

mean distance. In other words, instead of the earth rangirg

about 1, -500, 000 miles on either side of her mean distance,

she then ranged about 7,000,000 miles from and toward

the sun, making a total range of distance of about

14,000,000 miles. At that time then, very much more
remarkable varieties of climate must have e.visted on the

earth than now. Taking the distance when the eaith was

furthest from the sun, at her mean distance from the sur

and at her least distance, at 14, 1.!. and 12, the supplies ot

solar heat when the earth was so situated were as 11, 13.

and 15, or—nearly enough— as •">, G, and 7. So that when
the earth was in perihelion she received 40 per cent, morv-

heat than when she was in aphelion.

It so chanced that then, as now, the time of nearest

approach to the sun occurred in the winter months of thi

northern hemisphere, (about Deeember 1 instead oi-

January 1); but that relation has several times beer.,

reversed since, and had been several times rever.sed before.

(To lie concluded.)

A.N American blacksmith has patented a cart having four higl.

wheels, the horse being harnessed nndernoatb. When going dowi;

bill the horse is raised by a broad belly-band, and sn has a re.'it {')
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E\ERYONE who is anxious for the diffusion of scientific

information, and of the practical knowledge which that
iuforruation brings, must be grieved to the heart at its

prostitution by the skulking cowards who attempted to

destroy the Tower, V.'estminster Hall, and the House of
Commons on Saturday last. It is pitiable to find that the
resources of modern chemistry have placed such a power
for evil in the hands of the Irish-American scum, whose
truoulence is only equalled by their arrant poltroonery.
The mischief is done now, though, and it only remains for

peaceable, law-abiding citizens to consider how this form
of atrocity can be best met. First and foremost, I would
suggest, by a radical reform in our system of detective
police. \Ve must free our minds of cant, and riot

be led away by the bogey - cry that espionage is

"Un-English." Why aie not French public buOd-
ings blown up ? Because there is a police-agent in
every secret society in Paris. Secondly, the punishment
of these vermin when caught should not only be as severe
as it can be made, but as degrading. The burglar does
risk his liberty and, even on occasion, his life. The dyta-
mitard puts down his packet, lights a time-fuse, and runs
away forthwith, leaving his deadly material to wreak de-
struction upon innocent men, women, and children.
Nothing appeals to the feelings of such an arrant cur as
this so immediately as personal physical sufJering, and
therefore severe and repeated flogging should form part of
his sentence. As for the Eossas and Patrick Fords, they
should be simply crushed under the iron heel of the mighty
American Republic like slugs or blackbeetles.

The number of the Montldy Xotices containing the
|)ipers read at the meeting of the Eoyal Astronomical
Society on Dec. 12, 1-Sl, reached us on Jan. 21, 1885—
twelve dajs after the January meeting, and thirty-nine
days after their presentation to the Society ! The
Christmas holidays may have had something to do with
this most improper delay, but I suspect that a good deal of
it was referable to the necessary press corrections of a par-
ticularly long and dreary paper by Dr. Gill, which pro-
bably has been read through by Mr. Stone only, skimmed
by two or three more, and left absolutely unlocked at by
an overwhelming majority of the Fellows of the Society.
I consider that printing screw readings and the runs of
the microscopes of a circle, in extenso, are an indefensible
waste of the Society's funds. Results are what are needed
in such cases, not meie verbatim copies of the observer's
notes. If the money thus needlessly squandered were
expended in additions to the Society's library, it must, and
would, do almost indefinitely more to advance astronomy.
Our governing body is, however, so largely composed of
paid astronomers, that any official can get the contents of
his observatory books reproduced verbatim in cur proceed-
ings without any difficulty whatever.

If, however, an undue proportion of the number of the
^'Notices," on which I am commenting, is occupied by the
irksome pages of the Cape Astronomer, there is ample
compensation to be found in one of the most novel, remark-
able, and original papers that have been presented to the
Society for msny a long day. It is on " The Long
Duration of Meteoric Radiant Points," by that well-known
observer, Mr. W. F. Denning, who shows, upon evidence
which it appears difficult or impossible to gainsay, that
stationary radiant points of meteorites are visibly active
during several successive months ! Every reader of these
Jines, who has devoted the smallest attention to meteoric

astronomy, will recognise the very grave difficulties which
exist in reconciling such a phenomenon as this with the

ordinarily received theories of the orbits of shooting-stars.

Assuming it to be a fact, it mu.'it possess a meaning at

present hidden from us. The elucidation of this meaning
opens a fruitful field of labour, both to the observer and the

theorist. All interested in the subject should at once pro-

cure Mr. Denning's remarkable essay, and read it carefully

through, from beginning to end. It will well reward him
for its perusal.

Encke's Comet has been picked up by several observers

with moderate telescopes. The reader who may wish to

realise its existing aspect can do so by making a circular

slate pencil mark of about one-sixteenth of an inch in

diameter on a slate, and then very nearly lubbing it out

with his finger.

As a contribution to a sociological cpiestion of the gravest

import, the following paragraph, which appears in the

morning papers, seems to be worthy of very serious

attention :

—

The Boilermakers and Ironworkers' Society in Govan, Glasgow,
on Wednesday night, considered the offer of Mr. Pearce, of Elder &
Co., to build a vessel of 5,C00 tons, and give work to the un-

employed, the conditions being that the same wages should be paid

as in 187;». The society rejected the offer by 209 to 15. The sliip

will not be bnilt, although thousands of men are idle.

Of course, it is quite witliin the competence of these people
" to cut ofl' their noses to be revenged on their faces " as long

as ever their society support them, and no one has a right

to quarrel with the decision they Lave arrived at in a

matter concerning themselves. Should, however, any of

these gentry apply in any shape or w ay for relief under the

Poor Law, I do hope that the Glasgow Guardians will not

lose sight of that very useful statute, 5 Geo. IV. c. 83, s. 3.

The "great goosebeiry" season appeals to have set in

prematurely and with great severity in certain provincial

journals. A correspondent writes to one of them, now
lying before me, that he had a very old dog, which he
much valued, and which, though suil'ericg from the inevit-

able effects of age, he could not make up his mind to have
killed. " On Thursday," he goes on to say, " I went to-

wards the post-oflice with the intention of buying a flog-

lioence. I was just on the point of entering and planking
down 7s. Gd., when my dog gave a loud bark and prostrated

it.self under the wheel of a heavy waggon. Death was
instantaneous. The faithful animal, aware that its end
was near, and wishful to save the expense of a licence, had
voluntarily ended its earthly pilgrimage." Whether we
regard this astonishing beast's Spaitan indifference at once
to death and to the exigences of Mr. Childers, or his

practical method of exhibiting his aflection for his master,

we can orly look upon the anecdote as Delicious.

Considering the endless variety of ways in which enjoyment
can be derived from the pursuit of photography, and the simplicity

of its processes under their altered conditions, it is not surprising

that the practice of the art by amateur's is becoming fashionable
;

and were the facilities for acquiring a knowledge of so beautiful an
accomplishment more generally known, the numbers of non-profes-

sional artists would doubtless be largely increased. The London
Stereoscopic Company are doing much towards this end by their
" free instruction " system (of which some hundreds of pupils have
availed themselves during the past year), and at no very distant

date we may expect to find the portable photographic apparatus, in

its compact leather case, side by side with the gun-case, amongst
the baggage of tourists ; while no country house will be considered

com])]etely appointed without the necessary appliances for landscape
photography. And every one "who is anybody " will probably soon
consider it indispensable to be nu fait with the use of the camera.
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i\fb frill ss»

THE LEGENDS OF THE ALGONQUIN
INDL\NS.*

By Edward Clodd.

THIS is a valua^ile atldition to the trustworthy litera-

ture of Red Indian folk-lore. The accomplished

author of the famous "Hans Breitmann Ballads," aud of

other humorous verse in hybrid dialects, has done larger

service in exchanging bis intercourse with dwindling
nomads like the gipsies for researches among tribes whose
traditions and folk-tales are found to exist in an unadul-

terated form ; imcorrupted, too, by the foreign aud modern
elements which surround them.

Mr. Leland has not only taken down many of the tales

from the Algonquins themselves, in whose memories there

was no confusion apparent between what was and what
was not pre-Columbian, but has confirmed his own work,

and enriched his stock, by materials from sundry MS.
collections of educated Indians and agents resident amongst
the tribes. As in Mitford's "Tales of Old Japan " and
Rink's " Tales of the Eskimo," native artists have in-

creased the interest of this book, the reproductions of their

"etchings'" on birch-bark being characteristic and amusing.

The Algonquins were once dominant both in numbers
and possessions among the aboriginal races of the St.

Lawrence Basin. But that unending struggle in which
through the whole range of animated nature only the

fitte-t sm'vives, has reduced them to a handful, aud, sur-

rounded as they now are by white men who have brought

them into the fold of the Catholic Church, it is matter for

both amazement and congratulation that there yet exists

among them in oral form a far grander mythology than i.'',

found among the Chippewa and the Iroquois. It is from
the North-Eastern Algonquins—the Passamaquoddy,
Micmac, and Penobscot tribes that the myths, legends,

folktales, beast-tales (of which some excellent and droll

examples of the Uncle Remus type are given), and tales of

magic, have been gathered by Mr. Leland, to whom, he

tells us, " the old people declared that they had heard from

their progenitors that all of these stories were once sung,

that they themselves remembered when many of them were
poems."

The materials of which these tales are compounded are

familiar to the student of barbaric lore, the variety con-

sisting in the different proportions of the ingredients. The
central figure in the larger number of tales is the demigod

or hero, Glooskap. He elects to come into the world like

other folk, but his twin brother, the evil Malsumsis,

"bursts through his mother's side," and thus causes her

death. Both the brothers had charmed lives, and the

crafty Malsumsis seeks in vain to learn the secret of

Glooskap's vulnerability, but, revealing his own, is killed

by Glooskap with a fern-root, which alone could slay him,

as only the mistletoe could slay Balder. Glooskap is in all

his achievements both human and superhuman ; creator and
culture-hero, he none the less enjoys his little joke.s, and
shakes with the laughter of the gods. He makes man by
shooting arrows at ash-trees (which were typical trees of

life, both among Norseman and Greek), when the Indians

emerge from their trunks. He makes animals huge at the

outset, but smaller by degrees as they one after another

prove too strong for men. As culture-deity, he clears away
the trees that man may till the soil, and teaches him how

* "The Algonqnin Legends of New England." By Chas. G.
Lelaxd. (London : Sampson Low & Co. 1884.)

to hunt, how to build huts and canoes, aud weirs for fish.

" He the Great blaster showed them the hidden virtues of

plants, roots, and barks, aud pointed out to them such

vegetables as might be used for food, as well as what kinds

of animals, birds, and fish were to bo eaten. And when
this was done, ho taught them the names of all the .stais.

He loved mankind, and wherever he might be in the

wilderness he was never very far away from any of the

Indians. He dwelt in a lonely laud, but whenever they

sought him they found him. Ho travelled far aud wide i

there is no place in all the land of the Wabanaki where he

left not his name ; hills, rocks, aud rivers, lakes and islands

bear witness to him.''*

Glooskap means the Liar ; and ho is thus ungratefully

named because he has not redeemed his promise to return

to the earth. The following extract from a !Micmac

legend, in which the story of his departure occurs, is a

fair specimen of the stately aud withal simple manner in

which the talcs are set down :

—

" Eoic Gloo/kap, leariifj the World, nil the animals mourned for

him, and how, ere he departed, lie 'jave Uifts to Men."

Now Glooskap Iiad freed the world from all the mighty monsters
of an early time: the giants wandered no longer in the wilderness:

the ciillo terrified man no more, as it spread its wings like the cloud

between him and the sun ; the dreadful Chenoot of the North de-

voured him not ; no evil beasts, devils, and serpents were to be
found near his home. Aud the blaster had, moreover, taught men
the arts which made them happier ; but they were not gi-ateful to

him, and though they worshipped hira, they were not the less

wicked.
Now, when the ways of men aud beasts waxed evil, they greatly

vexed Glooskap, and ot length he could no longer endure them, aud
he made a rich feast by the shores of the Great Lake iliuas. -Ill

the beasts came to it; and when the feast was over he got into a

great canoe, and the beasts looked after him till they saw him no
more. And, after they ceased to see him, they still heard his voice

as he sang ; but the sounds grew fainter and fainter in the distance,

and at last they wholly died away; and then deep silence fell on
them all, and a great marvel came to pass ; and the beasts, who
had till now spoken but one language, were no longer able to under-
stand each other, and they fled away, each his own way, and nevei-

again have tliey met together in council. Until the day when
Glooskap shall return to restore the Golden Ago, and make men
and animals dwell once more in amity and peace, all nature mourns.
And tradition says that on his departure from Acadia the great

snowy owl retired to the deep forests, to return no more nntil he
could come to welcome Glooskap ; and in those sylvan depths the
owls ever, yet repeat to the night, " Koo-koo-skoos 1

" which is to

say in the Indian tongue, ' Oh, I am soiTy ! Oh, I am sorry !

'

And the Loons, who had been the huntsmen of Glooskap, go rest-

lessly up and down through the world, seeking vainly for their

master, whom they cannot find, and wailing sadly because they find

him not."t

In the above account of the confusion of speech among
beasts there is the underlying barbaric belief in community

of nature between them and man, which is due to totemism,

for, as another Micmac legend says :
" In old times ; in the

beginning of things, men were as animals, and animals a«

men ; how this was, no one knows." In a Passamaquoddy

legend Glooskap's totemic name is Black Cat ; Mikchich,

another hero's name, means the Turtle ; aud in the boy

whose totem name was the Sable, and who has a flute, the

player of which could entice to himself all the animals, we

* The author has the following footnote—"This is from the

Pvanch manuscript. The writer remarks that these expressions

were the very words of a Micmac Indian named Stephen Flood,

who had no idea that he was using almost the identical expressions

of Holy Writ with reference to God."

t The Chenoo, about whom Mr. Leland has collected legends

(lide pp. 233-254), is a terrible cannibal with a heart of ice, which

is a replica of the monster, and which adds another " soul " to the

victor who svrallows it.

J pp. 6S-C8.
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have a variant of Orpheus, whose lyre charmed trees and

streams to tollo'S' him in his wanderings ; of the Finnish

hero Waiuamoinen, whose music gave warmth to sun and

juoon, and lulled a whole people to rest ; of Sigurd, with

his magic harp; of the lyre of Glenkundie, "Who'd harpit

a fish out o' saut water, Or water out o' a stane. Or milk

out o' a maiden's breast That bairns had never nane."

Throughout this work, especially in the tales of magic,

(the animistic element in barbaric belief receives further

confirmation. In the "Merry Tales of Lox " (the mis-

chievous and crafty devil of the Red man, who rose from

the dead), the stars are living creatures, weasels and other

ixnimals become their brides ; the thunder and the light-

ning are brothers who shook at " the enemies of their

Iriends " with thunder-bullets which the Indians keep for

good luck, as our rustics kept flint arrowheads or

"elf-darts" as charms; the Wind-Spirit is chained,

like Prometheus, to a rock, and his struggles cause

the storms to rage and the earth to tremble ; the

spirits of the corn, the beans, and the squashes are

sisters, and there are spirits in every tree and herb,

" in tobacco, and in the grass." As the outcome of this

is the belief that every event in life is due to these

obscure agents, and that only the priest or doctor—Shaman
(jr medicine-man—can control their action, defeating it by

counter-charms, or aiding it by sorcery. This power over

the invisible, and therefore over their fellow-creatures,

which the 7n'-teo>'li)i, or magicians, assume, is acquired by

Jong and painful training—some among them, however,

being to the manner born. They would find nothing new
in Theosopbic circles or among Esoteric Buddhists, for their

" astral souls " can annihilate space and time, and confer

•.vith their fellows regardless of distance.

The frequent coincidences between the Algonquin and

the Eddaic myths cause Mr. Leland to incline towards a

theory which refers them to Scandinavian sources through

iOskimo channels. The Eskimo have a history outside their

present narrow zone. Some pre-historic aroh;eologists hold

diat they are the descendants of the Reindeer men of

Western Europe in the latter part of the Ancient Stone

Age ; ethnologists see evidence of their former presence in

Japan, and, within comp'.ratively recent times, they ranged

as far south as Massachusetts. Mr. Leland adduces some

striking resemblances between the Norse and the American
•Indian cosmogonies and eschatologies (pp. 27, 133 f.f.), and

the arguments in support of the indebtedness of one to the

other are not t) be refuted. Neither are they to be too

hastily adopted, because against such resemblances, which

can be paralleled in the myths and customs of the most

lemote peoples, as e ;/., the ancient Romans and Peruvians,

there is always to be set tiie fact of the like behaviour

of the mind in presence of like phenomena, and the rela-

tivity of the former in the explanations which it gives of

the latter.

But the question, which is, after all, not of prime

'Importance, must remain unsettled.

Enough has been said to show that Mr. Leland has

-fvirnished a rich treat, ungarnished by foreign dressing, in

these Algonquin tales, and therefore to bespeak for them a

welcome from students Of folklore on both sides of the

Atlantic.

As showing that the Algonquin iEsop has not always

omitted the moral, the following preface to a beast fable

may conclude this notice :
—

" Don't live with mean people if you can help it. They

will turn your greatest sorrow to their own account it

they can. Bad habit gets to be devilish second nature.

' 'ne dead herring is not much, liut one by one you

make such a heap of them as to stink out a whole village."

SOME BOOKS ON OUR TABLE.

What to do ii-ith our Girls. By A. T. A^anderbilt.

(London: Houlston & Sons. 1884.)—As long as Mr.
Vanderbilt bears the sound old maxim " Ne sutor ultra

crepidam " in mind, he has something to say, in connection

with female employment, which is worth listening to. His
bombastic political exordium, however, with the demo-
cratic and isn't-everybodyas-good-as-everybody else tone
pervading it, might well suffice to deter readers from pro-

ceeding to the perusal of what is really useful and practical

in the book. Women in search of work will find a mass
Cif detail concerning the various female occupations pursued
in England. By the bye, "Caucus-mongering" (p. 115)
strikes us as a novel one.

Odds and Ends of Useful Knowledije. By a Lady.
(London: Relfe Brothers.)—The Lady is a schoolmistress,

and she has jotted down a variety of fact^ and dates in

historj', geography, science (such as it is), and literature.

Doubtless use might be made of a book like this in pre-

paring for some of the simpler forms of examination ; but
what opinion can we form of the amount of information

possessed by a teacher who tells us that " the seven

sciences ' are " geology, geography, astronomy, astrology (!),

mathematics, botany, and zoology "
%

The Woodford French Book. By G. F. H. Sykes, B.A.
(London : Relfe Brothers.)—This is, in eflect, a series of

reading lessons in French, founded on Larousse's " Methode
Le.xicologique de Lecture," and intended to teach English

children correct pronunciation. Incidentally, some French
grammar is introduced. As far as we have been able to

test Mr. Sykes's little book, it seems well adapted to its

purpose.

Brilannui Magna. By the Alderfirst of Adabrelton.
(London : Wyman & Sons. 1884.)—We were for some time

in doubt whether " the Alderfirst of Ababrelton " (what-

ever that title may represent) was not poking some clumsy
fun at his readers. Upon reconsideration, however, we
have come to the conclusion that this occult dignitary is

really serious in supposing that the mighty British nation

will consent to " reform " its constitution by— changing the

names of its component elements, and creating titles which
sound as though they came out of the opening of a Christ-

mas Pantomime. To give a single example, the author

suggests that a Baronet's eldest son should bear the title

of a " Nobling 1
" Whether a cobbler's first-born should be

called a " Suobling " he omits to state. It is, however, when
he comes to deal with the United Services that he exhibits

his terrible unfitness to teach anybody. If he knew any-

thing whatever of the army, he would be aware that, in

nine cases out of ten, to give a sergeant a commission is to

present him with a white elephant. He seems to think,

too, that " brigadier " is a military ratjk in the same sense

that lieutenant-colonel or major-general is, and that a

regiment and a battalion are diflferent things. So, again,

in the navy, he obviously believes that captains and com-

manders are of inferior rank to stall' captains and staff-

commanders, the fact being that these las-t are non-combatant

officers promoted from the navigating-lieutenants (the old

" masters " of a past generation). It is just as well for an

author to acquaint himself with the rudiments of his

subject, while he is about it, before presuming to instruct

others.

Maijic Lanterns : llov Made and How Used. By A. A.
Wood, F.C.S. (London : E. G. Wood).—Amid the rather

numerous magic-lantern manuals which have recently

appeared, we have seen none fuller or containing more

varied and useful information than the profusely-illustrated

brochure of Mr. Wocd. On lines 5 and G of p. 44, though,
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occur directions which, if literally followed, might put a

summary and eternal stop to tlie use of tie lantern by the

experimenter. It looks like, and probably is, a stupid

I
rinter'a err<>r.

Jioman IlU/ori/. l>y Rev. B. G. Johns. New Edition,

with an Appendix by Rev. T. H. L. Le.\uy, D.O.L.

(Londuu: Crusby Lockwood A Co., 1884.)—As an intro-

duction to Roman History for school-children, the little

book before us seems to fulfil its end very well, telling the

t'ttmiliar but wonderful story of the mighty empiie of old in

a series of short and simjile cha])teis. Dr. Leary contri-

butes an Appendix on the Literature, Laws, «nd Customs
<'f Ancient Rome, treating tliese subjects in a similar

manner.
We have also on our table 'J'/ie 7Vici/!ist, Jiradstreet'n,

The Jmirnal of Botanij, Our Manthhj (Rangoon), The

American Xaturalist, The Medico-Legal Journal, The

Jfedical 2'ress atid Circular, Packard's Shorthand Reporter

(New York), and The Dyer.

THE FACE OF THE SKY.

From Ja.v. 30 to Feb. 13.

By F.R.A.S.

THE Sun continues to exhibit spots and groups of spots, and
should be examined with the telescope whenever the sky is

dear. The aspect of the night sky is shown in Map II. of "The
Stars in their Seasons." For all practical pui-poses, Mercury,
Venns. and Mars may be regarded as invisible. Jupiter is now
fairly placed for the observer during the greater part of the night,

thongh he does not cross the meridian until the early morning. He is

sitoated to the east of, hat is approaching a Leonis. and is a brilliant

object in the night sky. The following are the phenomena of his

Satellites which will occur before 1 a.m. during the succeeding

fortnight. On Feb. 2, Satellite IV. will disappear in eclipse at

lOh. 8m. 288. p.m.; the shadow of Satellite I. enters on to

Jupiter's face at llh. -ISm., and Satellite I. itself 12 minutes after

midnight. On the 3rd, Satellite I. will be eclipsed at 9h. Im. 54s.

p.m., to reappear from occultation at llh. 41m. At 12h. 9m. 27s.

Satellite II. will disappear in eclipse. On the 4th, the shadow of

Satellite I. will begin its transit at Ch. 17m. p.m., as will

the Satellite casting it at Gh. 38m.; but the observation

of these is doubtful. The shadow will pass off at 8h. 37m.,

the Satellite at 8h. 57m. On the 5th, the shadow of Satel-

lite II. may possibly be seen to enter on to the planet's limb

at 6h. 32m. p.m. The ingress of Satellite II. itself will be visible

at 7h. 13m. The shadow will pass off the opposite limb at

'.'h. 28m. ; followed by the Satellite at lOh. 8m. On the 9th,

Satellite III. will re-appear from behind Jupiter at 7h. 53m. p.m.
On the 10th, Satellite I. will be eclipsed at lOh. 55m. 31s. On the

llth, the shadow of SateUite I. begins its transit at 8h. 11m. p.m.,

followed by the Satellite at 8h. 22m. The shadow passes off at

lOh. 31m.; the Satellite at lOh. 41m. Lastly, on the 12th,

Satellite I. re-appears from occultation at 7h. 51m. p.m. ; the

ingress of the shadow of Satellite II. occurs at 9h. 6m., and that of

Satellite II. twenty minutes later. The shadow leaves the planet
at 12h. 2m.; the SateUite itself at 12h. 21m. Saturn is still a

heantifnl object, remaining almost sensibly stationary in the posi-

tion described on p. 5G. He should be observed not later than
;• p.m., to be seen at his best. Uranus is to the east of n Virginis.

The Moon is fall at 4h. 19'2m. this afternoon, and enters the last

'inarter at lOh. 37 6m. on the night of Feb. 6. Three occultations

only of stars will be observable at convenient hours during the

next fourteen days. To-night '(Jan. 30), the 6i mag. star,

B.A.C. 3122, will disappear at the bright limb of the Moon
at 8h. 54m., at an angle from her vertex of 30"; re-

appearing at what looks like her other bright limb at 9h. 59ni.,

237* from her veilex. C)n Jan. 31 she will rise with x Leonis (of

the 5th mag.) actually behind her; but the star will be seen to

reappear at her dark limb afterwards at 6h. 35m. p.m., at a vertical

angle of 255'. On Feb. 1 another 5th mag., star A Leonis, will dis-

appear at her bright limb at 8h. Im. p.m., at a vertical angle of 31°,

reappearing at her dark limb at 8h. 57m., at an angle of 218' from
her vertex. The moon is in Cancer when these notes begin, but at

3 a.m. on the 3l3t crosses into Leo. At 9 a.m. on Feb. 1 she de-

scends into Sextans, re-emerging in Leo at 4.-30 p.m. the same day.

She quits Leo for Virgo at 4 p.m. on the 2nd. In Virgo she

remains until 9 p.m. on the 5th, when she enters Libra. Across

this she travels until 10 p.m. on the 7th, crossing at that hour into

the northern .strip of Scorpio, which it takes her nearly 12 hours

to pass over. Having done so, sho moves into I lie soutliern part

of Opliiuchus. At 4 a.m. on the lOth she passes into Sagittarius,

which, at 9 p.m. on the 12th sho ([uits for A(iu!irins. There wo
leave her.

iHi^rrllanfa.

At last Fridav's meeting of the Metropolitan Board of Works,

Capt. Shaw pre'sented his report on the fires in London during

IhM, which showed an increase in number of 145 upcm the previous

year, and 531 above the average of the last ten years. The number

of lives lost was 42.

Thk New Yokk Ki.evated Uaii.ROAP. — The necess.ary agree-

ments and contracts relative to tho amalgamation of the several

electromotor interests for the elevated railroads in New Vork will

be signed upon the same table and in the same room where the

contract for the first Atlantic cable was signed, March 10, 1854, and

Mr. Cyrus W. Field will represent one of tho parties in each

instance.

—

Eiujineerimj.

From a report by Professor Church, of the Agricultural College

at Cirencester, it would appear that sugar beet was grown success-

fully in England during the hot .-ind dry summer of the past year,

ordinary root crops (such as mongold-wurzel, Ac.), having been, as

is well known, exceedingly deficient. As wheat, at its present

price, is wholly unremunerative to the farmer, the cultivation of

the sugar beet'would appear to open up a possible source of com-

parative prosperity to him.

Another Telephoxe Action.—The " New Telephone Comp.any,'

owning the patents of Professor S. P. Thompson and Mr. Jolin, is

threatened with litigation by the United Telephone Company,

owning the Edison and Bell patents, on the ground that the " valve

telephone," advertised for sale by the former company, is an in-

fringement of their rights. If the suit comes on, the whole

question of the scope and powers of the Edison and Bell patents

in this country will probably be raised again.— Enginceriiiri.

Encocraged a]iparently by the success of their work, entitled,

"The Royal Academy Illustrated," the first volume of which

appeared last year, we hear that Messrs. Chapman & Hall are not

only going to issue a corresponding volume during the present one,

but propose to supplement it by a second one, entitled, " Not

Hung at the Royal Academy, 1885," containing a selection from

the rejected paintings, the sketches for which will be published

under the authorisation of the artists. This will afford the public

an opportunity of judging between the great unappreciated and the

Royal Academicians.
The following abstract of a paper read at the meeting of the

Geological Society, on Jan. 14, will be read with interest in con-

nection with the article by Mr. W. Jerome Harrison, which appeared

on p. 337 of our second Volume :—" 3. 'The Drift-deposits of

Colwyn Bay.' By T. Mellard Reade, Esq., F.G.S. The author,

after referring to a former paper ('Quart. Journ. Geo. Soc.,' vol.

XXXIX., p. Ill), described the drifts of Colwyn Bay as forming

cliffs towards the sea, and thinning out inland, forming a crescent-

shaped deposit, which lies for the most part upon Silurian rock

of Wenlock age, while the two headlands of Colwyn Head and

Rhos Point are denuded remnants of Carboniferous Limestone. He
distinguished three divisions in the drifts:—!. Bluish-grey Till,

composed of disintegrated Silurian and Carboniferous rocks, and

full of striated fragments of slaty rock, with few gr-uiite boulders;

its surface is unevenly denuded. 2. Brown BouMer-clay repre-

senting the Low-level Boulder-clay and Sands, overlying the

former, evidently a marine deposit, and containing shell-frag-

ments. To this bed the author referred most of the erratics

found on the shore, which included boulders of Eskdale and

Scotch granites ; and 3. Rearranged gravels. The line of

demarcation between numbers 1 and 2 is particularly clear.

The author considered the Bluish-grey Till to be here, as else-

where, chieflv, if not entirely, made up from the denudation of the

local rocks, the material being brought down by the action of ice

and snow from the high ground lying inland; while the overlying

deposit of brown Boulder-clay is part of the great sheet of Low-

level boulder-clay and sands which occupies the plains of the

north of England frtm the mountains to the shores of the Irish

Sea, and, like the more sandy boulder-clays near Liverpool, its

materials were probably derived chiefly from Triassic rocks, which

occur in the neighbouring Vale of Clwyd, mi.xed with material

derived from other rocks, and especially with argillaceous matter

from the underlying till. The granite boulders contained in it

were carried to where they lie by floating ice."
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" Let Knowledge grow from mere to more."

—
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letters not appear.
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Office, 74, Great Quetn-street, fT.C. If this is not attended to
DELAYS ABISE FOB WHICH THE EdITOB IS NOT KESPOXSIBLE.
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payalle to SIessbs. Wyuan & Sons.

The Editor is not responsiUe for the opinions of correspondents.
Ko COMUUNICATIOXS AKE ANSWEBED BY POST, EVEN THOUGH STAMPED

AND DIBECTED ENVELOPE BE ENCLOSED.

JIATTER.
l1o72j—Your short answer to my last completely meets the

case; certain theories are receired more readily by" some^ minds
;han by others.

ilr. Koutledge (letter 1,501) does nut consider Hjeckel's state-
ments logical. I can only say this is a matter of opinion on which
I differ from him. If ilr. Eontledge applies Prof. Clifford's
"Ethics of Belief" to Ha-ckel's statement, saying, "How can
Ha?ckel, or anybody"else, adduce logical evidence that atoms during
the eternity that is past and the eternity of time that is to come,"
etc., let him also apply it to Du Bois Raymond's dictum, which Mr.
Koutledge considers more reasonable. Ha^ckel, at all events, con-
iines his statement to the properties of atoms as they appear to hi?
mind ''at present" ; but Raymond dogmatically predicates ou tL.

past, present, and future nature of atoms, assuming the position c:
the prophetic seer, who declares to us what is "absolutely and
for ever inconceivable to ns." I can only call this slamming the
door into the face of all inquiry after truth. Does not Mr. Rout-
ledge see that he swallows the camel of Raymond whilst straining
at Ha^ckel's gnat ? If Mr. Routledge acknowledges being attracted",
unconsciously, by the earth, perhaps he will on searching find that
he also has unconscious likes and dislikes. At all events, do we
not say that plants like warmth, light, and certain soils—do they
do so consciously ? jr. \f. H.

OBSCURUM FACERE PER OBSCUEirS.

[1573J—In the interest of scientific truth and soljer criticism, I

shall be obliged by the insertion of this curt minute on the " short
and sweet" review of the tract: " Wliat is Religion r" in Kxow-
lEDGE of January 16.

It is there airily stated that the " Ei/o and non ego are here once
more warmed up ; that the universe must be held to consist of Dr.
Lewins' sensations"; ending with the remark, " We seem to have
heard something remarkably like this before." Xow I quite con-
fess the latter soft impeachment, which reminds me of Gretchen's
parallel between the priest and Faust's views about Deity. There
is really nothing absolutely new imder the sun. But siinilarity is

not identity, and the utilisation of a few handy metaphysical
shibboleths by no means implies that the idea conveyed by the
term "Brain theory of mind and matter" is that of Messrs.
Berkeley, Hegel, Fichte, &c., but vice versa. My view is a strictly
physical and physiological, not a metaphysical,' one

;
quite within

the limits of research, and may well be termed ]S'eo-phrenology.
It is entirely materialistic or hnmanistic. It reproduces tlie

Protagorean Hylozoism that each sentient being is its own tmi-
versal standard, and thus gets rid entirely of the nons the above
ontological gentry, as also your able contributor Air. Cave-
Thomas, introduce, as the primum mohile, altogether. This
somatism resolves, or dissolves, all things into inter-
craneal concepts, of which brain is the protoplasm, or
officina, and thus may be said to reduce all knowledge
to a system of cerebral semeiotics. The macrocosm, as an object
of consciousness, is thus the content of the microcosm, the seat, or
rather creator, of consciousness. All natural law, including gravi-
tation, on which so much solemn and elevated eloquence is ex-
pended in the same number of Knowledge, is a law, not of
" external," bat of our own nature—true " externality " ha^-ing
for ns no real existence whatever— rerff causm, or actual cetiologr,
lying in regions to which the mind has no access, and, therefore, as

good as non-existent. The relative, or phenomenal, sphere botmds
human vision, and Xewton's law only rationalises, in no degree
" explains," the principle of motion, each self, and not an exoteric
"noiif," or nature, being man's /.)/!mi(m raolilc, which he can only
know by sensation—a natural function of his own, and of nothing
else. Coleridge well says, wide as he departs from the spirit of the
canon in his " Spiritual Philosophy,

" We receive but what we give.

And in our life alone does Xature live."

In late numbers of the Journal of Science are some more ex-
plicit papers and letters of " C. N." and myself on this argument.
Certainly both of us are under the impression, spite of om- having
used some familiar metaphysical nomenclature, that our view is a

complete change of front from that of either English or German
transcendentalism. Robert LEvnxs, M.D.
Army and Xavy Club, Jan. 17.

[Whether the perusal of Dr. Lewins's letier will induce the
reviewer of " What is Religion ? " to modify his criticism I regard
as in the last degree doubtful ; I rather insert it that others may
obtain an idea of the natitre of the hypothesis to which the notice
on p. 56 has reference.

—

Ed.]

THE ORIGIN OF MYTH.
[1574]—A series of articles on dreams and myths have lately

occupied your pages, in which Mr. Clodd has collected many facts

of the greatest interest which go far to show that the notion of a

soul or shade distinct from the body has been among many primi-

tive peoples an inference from the phenomena of dreams.
These articles have also contained a number of speculations aud

assertions more or less remotely connected with their ostensible

subject, in which the author appears to assunte :

—

1. That belief in a soul can never have had any other foundation
than that to which he refers : the fact beim; that, so far as I am
aware, no philosopher in ancient or modem times who has believed

in a soul has rested his belief on dreams.
2. That, if dreams are an insufficient basis for the belief referred

'' '^
" "=* ocessarily be erroneous.

' existence of a distinct soul is a necessary condition

,.^. >.._... „i a future life.

4. That science deprives us of the hope of asi hereafter, but gives
us more than its equivalent in return.

It seems to me that otir belief in a future life must consist in

reliance on the wisdom aud goodness of God.
If the Supreme Being, the Eternal Energy (to use Herbert

Spencer's phrase) , the one First Cause (whose existence, universality,

and power are evidenced by the unijormitu of ;he laws of nature)
be wise enough (as I believe He is) to know all the soitows and
aspirations of His creatures, how sad the lives of many of them are,

bow little relieved by happiness, how often, when the brightness
seems to be coming at last, it is forestalled by death ; and it He is

righteous enough (as I believe He is) to feel for them and give
that elsewhere which they have vainly longed for here, then there
must be a life to come.

Shall we. His children, deny to the All-Father knowledge and
goodness .' Surelv, never, unless we have ahsolutc proof of His
want of those qualities ; and that could never be, unless we had a
ceilainfij that there was no future life.

When this present life has ceased, and oiu' earthly body has
become useless to us, God (if He is such a God as we have a right

to believe Him to be) will give ns a new bodily frame which will

preserve to us our own thoughts and sympathies, just as science

tells us He has done many times in the lives of most of us. Whether
our personal identi'ty includes what is termed a soul (as I think,

for reasons I need not detail here) , or consists solely of our charac-
ters, memories, and associations, that identity can be preserved as
much after death (if God so will) as it has been through all the
physical changes of our bodies since our childhood.
No man loves science more than I do—its beauties, its sirrprises,

and its grandeur, and few have spent more time in their study
and pursuit ; but, if I were robbed of my belief in a life to come,
how could these, much as I value them, compensate me for the loss

of those dearer to me than life, from whom death will one day part

me, or has parted me already, and yet the awful feeling that there
is no justice or mercy to be looked for from above ? But I am
happy to feel that my belief rests on nothing that science can take
away. With regard to the letter of " F. W. H." He says thai the

can't understand how a human will can coexist with a universa
will ; is it incomprehensible that God should wish ns to be able to

exercise our wills so as to influence (by means of our bodily frame)
surrounding circumstances, and that He should accordinglj- exei'cise

His will so as to give effect to ours ?

Again, we may correctly say that anything happens from natural

causes when it is the result of the operation of the laws and customs
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acoordirg to wLich God has (in i^eneral) chosen to exercise His
will ; and wc may leiritiuiately call anything an accident when it is the

result of the exercise cf a man's will on liis smroundirgs, but which
was not intended I'V him. 1 can see no real objection to these

phrases, even in the mouth of one who bclicTcs that nothing happens
without the will of God. Ax Eabxkst Tiunkek.

[It is to be regretted that our correspondent is not a careful,

accurate, and logical thinker, as well as an " earnest" one. Mr.
Clodd has never for a single instant asserted that any " jihilosopher

in ancient or modern times, who has believed in a soul, has rested

his belief in dreams." That the remote and savage progenitor of

that philosopher did so is a very different thing indeed. Moreover,
the " Thinker" (?) trespasses so on the confines of Theology that my
first impulse was to exclude his letter altogether; and 1 only ulti-

mately decided to insert it to show the strangely inconsequential

kind of declamation which some people mistake for argument.
What becomes of '" the uniformity of the laws of nature " if wc are

to accept the definition of an accident contained in "An Earnest
Thinker's" percration, I rather fail to see.

—

Ed.]

'OCE TWO BRAINS."

[1575]— How is it possible to prove another unconscious? I

only remember one occasion, except durirg sleep, on which I was
unconscious for any period of time. I was about twelve years old,

and was playing cricket on the Brighton Downs. A ball was hit

down a very steep hill, and in running after it I trip])cd up, and,

f.alling heavily, was stunned. As I did not get up immediately, two
of my companions came to my assistance, and. finding I had rather

damaged my limbs, helped me up the hill. Meanwhile play was
-topped, and we all walked homewards. When about a mile on
the road thither 1 suddenly came to my senses and asked where I

was, to the surprise of my companions, who had not had
, the

slightest idea I had been utcor.scious. They say I had talked the

whole time perfectly reasonably. I often wonder, if I had remained
unconscioufl, whether any one would have found it out.

In the cases lately recorded in K.nowledge in the papers on
" Our Two Braiiis," as dual consciousness, is there any proof that

in the abnormal state the subject is conscious ? Let us take the

case of the boy at Netting Hill. It is true he acts as if he were
conscious, but when he comes to what may be considered his ordi-

nary stale of consciousness, he seems to be exactly in the same
state as the man, who, recovciing from the effects of an anaes-

thetic, under which he cried out he was being hurt, says he felt

nothing. As the abnormal life of the boy only lasted about a
couple of hours every day, it must have been a very peculiar one.

Fancy life without breakfast or five o'clock tea, and dinner only
occasionally

!

But, turning to tlie case of Sergeant F., we find that for three
weeks after hia accident he was unconscious ; unable, I suppose, to

speak or move. Then for three months he was conscious, and in

his normal mental condition, but paralysed. But at the end of

these three months an abnormal state occasionally takes the place

of the normal mental condition. The left brain has been injui-ed

sufficiently to cause pai'alysis of the right side, which at this time
still continued, but, according to the " two-brain theory," it is suffi-

ciently sound to do all the brain-work done during the abnormal state.

Surely it is the right brain acting abnormally which produces these
abnormal results. It is a well-known physiological rule that

in all dnal organs should one half become diseased or useless, the
other half gradually takes up its work, and this is probably true of

the brain. It seems to me a fatal objection to the "two brain

theory" that in some cases, which it seems to explain, the two
brains act like buckets at a well— one in and one out. Even if the
right brain should suddenly become ineffective, why should the left

brain almost immediately begin to act ? Why should the left brain

cease to act when the right brain recommences ? Would not
occasions frequently arise when both brains vrould act together,

when the events of both lives would be remembered
at the same time ? I mean especially in such cases as that
of the boy at Notting-hill. Even taking for granted that the
left brain regulates the actions of the right side, and cice-

rersa, is it necessary to suppose we are conscious of sens.itions on
the right side in the left brain, and of those on the left side in the
right ? Is not consciousness the sum total of all the sensations
recorded by every part of the brain ? and if wc admit a separate
consciousness for each half of the brain, is there any reason why
we should not divide the brain up into fifty parts, and admit a
separate consciousness for each part ? After severe mental work
in India, my right side frequently went what is called to sleep; but
I was quite as conscious that my right side was asleep as that my
left side was not. The drunken man's double vision is sometimes
explained by the " two brain theory ;

" but does not the drunken
man really see two moons ? I see colours different shades with

each eye. Could 1 tell the difference if dual consciousness osisted

in my brain?
During a voyage to Australia, a well-known Australian clergyman

toUl mo the following story. I give it for what it is worth. A
German of his acquaintance was very subjict to seeing apparitions,

and so real did these apparitions seem, that, unless they were
within reach, the observer could not tell whether real persons were
present or not, until he discovered that, if l:o squinted, the real

persons appeared double and the apparitions single.

Lastly, let us turn to the case of Felida X.. Knowleroe, Vol. VI.,

p. 522.
" During her normal condition, Felida X. remembers nothing

that happens during her abnormal condition ; but, during the

abnormal state, she remembers her whole life. Is not this what

happens during certain states of intoxication ? Policeman X. (not

Felida X.) reports that the prisoner was quarrelling with another

man when taken into custody. Ho was extremely violent on his

way to the station, and swore terribly, but gave his right name and

address. The ju-isoner told the magistrate he was extremely sorry

for what had occurred, but ho recollected nothing at all about the

circumstances. Some friend.s bad pressed him to take a glass of

whif-ky, and Icing a teetotaller, it had gone to his head. Ho also

tendered evidence that he was naturally ([uiet and well-behaved.

Tlie magistrate, however, fined him 5s., and did not seem to think

dual consciousness necessary to explain his case.

F. W. U., in Knowi.edoe-, Vol. VI., p. 3U5, says, " It often

happens when men are severely injured they are unconscious

;

soulless for weeks and mouths ; that whole time is a perfect, entire

blank to them when consciousness returns, although all other life

functions went on ns usual. All this appears to point to the same

conclusion, that soul and mind are functions of the brain and

nerves, which cease with death." With this 1 quite agree, except

that con.'sciousuess (soul *) is not a function of the brain. It; seems

to me that consciousness is no more a function of the brain than

the image in a looking-glass is a function of the object reflected.

Can "F. W. H." express consciousness in foot pounds? Does

consciousness consume any of the beef and mutton I eat ? Of

course, brain work does. Jos. W. Alexandek.

A HUMAN AUTOMATON.
[1-576]—Till recently a small carriage-clock stood on a shelf in a

bookcase in my lodgings. It was my daily practice to wind the

clock up, open the glass door of the bookcase (which closed itself

when the clock was taken down), and replace the clock on its shelf.

About four weeks ago the clock was permanently removed to the

mantelpiece on the other side of the room, and I believe I have not

wound it up since, although 1 have frequently looked at it for the

time. To-day (Sunday), however, I took the clock down, set it

right, and wound it. Then, instead of replacing the clock on

the mantelpiece, I did, unconsciously, what I have done a hundred

times before under the same circumstances (i.e., after winding it

up) ; I opened the glass door of the bookcase, placed the clock

exactly in its old position on the shelf, closed the door again, and

left it. In a very few minutes I was asked the time; again,

without thinking, I looked to the mantelpiece, as I have always

done, under similar circumstances, for the past four weeks. Then

I first discovered where I put the clock. Given stimuli produced

given effects on the brain and nerves in both instances. " Was I

not in the condition of one of Vaucanson's automata— a mechanism

worked by molecular changes on' the nervous system ?
"

My attention was particularly attracted )jy these facts, after

reading Mr. Proctor's last ijubliehcd instalment of "Our Two
Brains" (No. 117) and Miss Ballin's first of "Thought and

Language." The intelligence of the dog which associated feolmgs

of satisfaction (arising from the consumption of biscuits) with the

appearance of a decanter or glasses of sherry, seems to form a link

between the mind of the ordinary human being on the one hand, and

pure automata, like Dr. Mesnet's soldier or myself in the instances

I have noted. W. A. E.

A NEW CLOCK-FACE.

[1577]'—From the increasing interest taken in the question of

deciding what should be the style of clock-dial for the future, the

enclosed novelty may be interesting to you.

Experiments extending over many years have proved to us that

numerals, whether Roman or Arabic, are a hindrance rather than

an assistance in ascertaining the time with accuracy at an dis-

tance, and therefore, in place of these, we substitute plain marks

or divisions, the width of each being equal to some factor of the

circumference of the divisional circle.

In order to show that the boundaries of the hours do not require

* According to " F. W. H." But volition and consciousness are

not exactly identical.
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to be numbered, one lias merely to look at any of our public clocke
at even a moderate distance. Take, for instance, the great clock
at Westminster from tlie south side of the bridge. From this
point the observer will be unable to distinguish one numeral from
another, yet the time can be ascertained just as approximately and
as readily as if each numeral were distinctly seen.

The numerals might be altered to Chinese, Greek, Egyptian, or
Assyrian, and the public, unaware of the change, would be able to

tell the time just as well as before; distinctly showing that when
distance renders the numerals indistinct, the vahie of each is well
known from its relative position, and, therefore, the boundaries of

the hours do not require to be numbered. It may surprise many
to know that with tlie two '"hands'" projjerly proportioned and
adjusted, the time can be ascertained readily, and with suthcient

accuracy for all ordinary purposes, from a perfectly blank dial,

without a mark of any description !

In the " dial," or rather disc, now submitted to your notice, tlie

numerals and minute subdivisions are superseded by twelve plain

radial marks coloured red (or pink, or " lead," or other suitable

colour). These, with the intermediate spaces, which indicate the
minutes, and the " hands," wliich measure as well as point the
time, are each equal in width to one-sixtieth of the circumference of

the divisional circle. The "hour hand" (the one making one
revolution in twelve hours) moves a distance equal to its width in

twelve minutes. The "minute hand" moves the same distance in

one minute, and, when subdivided near the outer circle, the time
can be measured, as the hand advances, to various fractions of a
minute. " Afternoon time " can easily be obtained by adding
twelve to the hour, thus, j past 3 p.m. = 12 + .3.15 = 15.15.

This "clock-dial" would have the adv.antage of being easily

understood, and that by all nations. Jloreover, the time can be
ascertained more accurately, more readilj', and at a much greater
distance than from an ordinary " clock-dial " of equal diameter
with Roman numerals, as used in the ancient methods of measuring
time by the sun. C. H. and C. W. Thompson.

LETTERS RECEIVED AND SHORT ANSWERS.

G. Johnson. Yet another request (this time from the London
and North-Western Railway Library and Literary Association !)

for the gratuitons supply of Knowledge and of Health, with
which last-named paper I have nothing, proximately or remotely, to

do. Why the proprietors of a journal should give it away I rather
fail to see. If I went to Euston Station and requested a free pass
over the line, I suspect that I should be politely but firmly shown
to the door of the general manager's oflice. For the Htli time I have
neither power nor authority to make an eleemosynary distribution

of a paper which 1 merely edit.— J. T. N. kindly answers part of

Mr. .7. Farrar's query by saying that " Karoo" (Hottentot Karuoa,
bard), is a name Mpplied to the open clny tints of Southern .Vfricp,

which often rise, terrace-like, to considerable elevations.—J. E.
DiMBLEBY. Prior engagements prevented my attendance at your
lecture on " Universal Time." I am, however, but little concerned
indeed with a system of chronology which so violates familiar
facts as to make the world less than 0,000 years old !

—
James Gran. Forwarded to the conductor, though I fe.-^r

that the time at his disposal is very much too limited to

admit of it.—H. W. T. It has just struck me that Dr. Maekay's
" Manual of Modern Geography," published by Blackwood & Sons,
would answer your purpose.

—

Lyons. Your parrot is suffering

from irritation of the skin caused by its diet. Meat, hempseed, and
oleaginous food will either or all of them cause it.— F. La.nkestek.
I had not a reporter at my disposal on the day specified.— X. In
14 oz. of water that has been boiled aud cooled dissolve loi grain.-;

of Shred Castile soap. Put this into a bottle and the bottle into

hot water in a saucejian, and shake it up until the soap dissolves.

Now set the bottle aside for a few hours for the impurities to sub-

side, and finally pcur off the clear liquid and shake it thoroughly up
with 05 oz. of pure glycerine.

—

Edwin WooKin. I must., of course,

see it before pledging myself.

—

Selwvn Toorne. Mary thanks
indeed. 1 heartily reciprocate your good wishes.— L. S. Get
the volume of Lardner's " Handbooks of Natural Philosophy," on
" Hydrostatics and Pneumatics," the new edition published b\

Crosby, Lockwood, & Co.—W. W. I do not know the address of

Mr. Kinnear, the inventor of the self-lighting gas-burner. Perhaps
he will advertise it.

—

Chas. H. Swinstead, wishes to know, in con-

nection with the chapters on " Modern Domestic Economy,"
whether a description of the method of getting rid of liquid refuse,

such as bath water, that from kitchen sink, &c., will appear r

inasmuch as the earth-closet fails to provide for this.— J. H. Garfit.

The reply must come through these columns. To append your
address would be to convert your question into an advertisement.

—

G. W. If we assume B C to equal A B in your figure, it is evident

that a gun sighted to strike B (when fired from A) would not strike

C when tired from B, with the sight intact. Take, for simplicity,

what is called point-blank range. Now, be the trajectory ever bo

flat, the ball will begin to fall the instant it leaves the muzzle.

Hence the gun must be elevated more or less above the horizon,

even when tired at a horizontal object. If, though, we were tiring

vertically, the axis of the bore produced must pass through the

object aimed at. The range varies with the angle, the maximum
range, in vacuo, being obtained with an angle of -45° of elevation.

For, calling R the range, V the initial velocity, a the angle of pro-

R = V-sin2a
jection, and g the force of gravity, ; whence, obviously,

R is greatest when 2a = 90° or a= 45°. The way in which this affects

the (light of shot over a given linear interval is pretty obvious. It

is, though, utterly impossible to teach even the rudiments of gunnery
in an answer like this.—W. A. Sheppard. Do you seriously suppose

that 1 am going to insult the readers of Kx<.tWLEDGE by the insertior^

of your hopeless twaddle about "The Immobility of the Earth?"

—

Commentator. Assuredly I have not the slightest wish to quarre)

with you, but you sent me a goodly part of a quire of paper con-

taining observations dv omnihiis rcbu>< et q>i ihu^dam alii^, and I said,

periphrastically perhaps, but pretty plainly, what my opinion of

their worth was. I am not concerned to deny that you are " a man
of genius," nor even that "a kind of inspiration" may have
dictated j'our comments ; all I feared was that our readers would
fail to recognise this. Perhaps some evolutionist will reply to your

question as to whether sexual distinction was originally acquired

by natural selection ? and to your second one, as to why th^

carnivora were created, if vegetables were the natural food of

animals ; and whether man himself may not have acquired his taste

for flesh-food and his concomitant supremacy by natural selection

too? Many thanks for the most picturesque photographs.

—

John
Kirk. I regret that these columns cannot be made the channel for

appeals for charities (however deserving they may be) save as

advertisements.— R. T. Shea. There is an excellent work on book-

binding by J. W. Zaehnsdorf, published by Bell & Sons, London,

and a smaller and cheaper one by Crane is just advertised by L.

Upcott Gill.

The Bennet-JI.hkay Caules.— The success of the new Commer-
cial Cable Company, from a business point of view, has been very

satisfactory, the number of messages being, it is said, 1,000 on the

fourth day after the opening of the system for public traffic. Dr.

Jluirhead has applied an improved system of duplex to the cables,

which, we undcr.stand, transmits practically double the number of

messages, which the simplex or ordinary system sends. Press

messages are charged for at the rate of ild. per word ; and commer-
cial messages are subject to a slidlng-scale of prices, which has its-

upper limit at Is. 8d. per word, and its other rates depending on

the number < f mcs ages annually sent by the party.

—

Eiifiiiiecrhn/.
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(9uv {iiljfntoi-G' ^Column.

ITt- ^ive here, tceek ly xceek, a terse description of such of the many
inventions as ice think may he of use to our readers. Where it is

possible, the numher of the pateiU is quoted, to enable those who
desire fuller information to procure the specification from the

Patent Office in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine ourselres to tiie more recent inventions ; but

it often happens that an article comes under our notice which,

although not quite novel, is icorthy of mention for its utility and
ingenuity. In suc.'i a case ice should not hesitate to refer our

readers to it. And ichite ice thus increase the interest of our pages,

ice at the same time assist the inventors by giving greater publicity

to their inventions (Knowledge being a popular magazine) than

is accorded by the most excellent trade journals.

COMBINED LIBRARY STEPS AXD EaSEL.

[Patent Xo. 4S89. 1SS4.]—The accompanying illustrations

depict a verr simple combination (patented hv Mr. G. H . Ilutnpton),

completely doing away with the nsuil unsightly library step?,

I

J

8 1-

forming instead an artistic and useful adjunct to the library or
drawing-room. The steps are perfectly rigid, yet easily folded, and
are made in all woods, or covered and draped in relvet or plush. The

figure shows at a glance how compactly the steps may be folded

when out of use. Their height is then six feet.

SHIPS IX FOGGY WEATHER.
[Patent No. 8,791. 1884.]—Mr. F. D. Torre, of Baltimoro,

U.S.A., has patented a device to provide ships with means for de-

tecting in foggy weather or at night the proximity of l.ind, ice-

bergs, vessels, or other solid objects. The principle made use of is

that of the echo, and the means empluyod consist principally of a

sound producer and a sound receiver. In the arrangement is a

bell, the sound emitted by which is reflected from any solid body

in the proximity of the ship, and returns to a receiver which is

jiivotted to a stem lixed on the tore part of the deck. .\ telephone

is attached directly to the receiver, or a microphone may be

inserted therein and connected by a wire with a telephone which

the signalling officer keeps to his ear. The arm of the receiver is

provided with a compass and a timepiece, by means of which the

direction and distance of the reflecting body can be readily found,

the time between the transmission and receiving of the sound

being noted. If desired, the telephone and timepiece may bo

removed to the cabin, and the bell worked therefrom, by which

arrangement the interference of extraneous noises will be obviated.

THE ECLIPSE IXK.STAXD.

This very simple and ingenious inkstand is handsomely con-

structed of bronze, is circular, and presents a really ornamental

appearance. It contains three cups, one for red, one for blue, and
one for copying ink. The lid, which is perforated with a single

hole the size of the top of the cups, fits on to the disc containing

them by a tapered square pin dropping into a depression of the

same shape. By this arrangement only the kind of ink in actual

use is exposed, and when another sort is required the lid is simply

turned round. When the writer has finished, a blank part of the

bronze disc containing the cups is brought under the hole in the lid,

and all three inks are securely covered from air and dust. It is

patented by Messrs. E. Wolff i Sons, Great Queou-street, London,

W.C.

DRAIN PKOTECTORS.

Mk. a. T. Axoell, of Fulham, has patented a lip-syphon, the

•J
gre:it feature of which ia the

projecting lip .\, which throws
the water passing down the

drain off the sides, and directly

into the centre of the body of

water forming the trap, thus
securing a thorough Hush. It

is obvious, too, that no gases

can pass from the sewer into

the house. The same inventor

has patented an air-tight flap, for fixing over the " inspection

boxes," which, in the bast forms of drainage, are built over the
' j\inctions," i.e., where the tiibutary drains intersect with the

main arteiy, and they thus form a good landmark, showing the
exact position of the drains, so that the pulling up of flagstones
and flooring, and the pernicious practice of breaking opev. the
drains need never be resorted to in case of a stoppage.

construction is so simple as to obviate any necessity for farther

details than are afforded by the illnstrations. The top left-hanl

The production of ma

i

' ^ States during 1884 is said
to have been greater than in any previous year. It is estimated
to have amounted to 1,075,0CX»,000 bushels.

The sanitary inspector of the Xew York Board of Health reports
that, out of some sixty firms engaged in sugar manufactories,
thirteen were using chromate of lead, and five of these were also
employing red lead, fuchsine (a preparation of mercuiy), Prussian
blue, and other distinctly poisonous pigments containing lead,

mercury, and arsenic.
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^ur <Cf)t£!6 Column*
By Mephisto.

CITY CLUB VERSVS ST. GEORGE'S.*

THE second match between these two powerful clubs—an event
looked forward to with the greatest interest by the Chess

world—Tvas played on Jlonday.last, the 19th inst., at the Salutation

Hotel, 17, Newgate-street. It will be remembered that at their

Srst meeting, on JIarch 2-1, ISSl, the West End Club, with teams
of sixteen aside, vras \-ictorions by 12 games f> 10. The official

score, howerer, ignoring one game, Potter versus Owen, gave 12

to 9 as the final result. The City men slept on their defeat pretty

soundly for nearly four years. Their awakening, however tardily,

has proved a " revelation" to their opponents, as we now proceed
to relate. The players were divided into two sections, placed in

different parts of the hotel, an arrangement which secured comfort
both for thein and for the spectators. We give below the names of

the members of each team, the openings adopted (the first player

of each pair being marked with a *), and the full score. In the
present match the teams were twenty aside, and the games
restricted to one between each pair of combatants.

Play began at 6 p.m. Interest first centred around ilr.

Stevens' game, who at the 17th move won a piece, and, pursuing
his advantage, very prettily gained the opposing Queen for Rook
and Bishop, forcing Mr. Ball to resign on the 31st move. First

blood for the City. Matters were equalised in a few minutes by
Mr. Laws surrendering to Mr. Cover, after an end game with
seven Pawns on each side, but the City regained the superiority

shortly by the victory of Mr. Hirsch over Mr. Warner. A look

round the lower room stowed the advantage on most of the boards
to lie with the home playorF, and the friends of the City were
hopeful. Mr. Leonard drew Lis game soon after, and almost at the
same time the veteran Wyvill struck his flag to Mr. Anger. Scire :

City 3, St. George's 1, drawn 1. Tlie City men now went right

away. Mr. Heppell, who had gained an extra pawn on the King's
side, utilised his superiority skilfully, and won of Mr. Lewis. Soon
after 3Ir. Wilson, who had won a piece against a doubled passed
Pawn, compelled Colonel Duncan's surrender. Dr. Ballard shortly

found further resistance hopeless against Mr. Gunsberg. who cleverly

made the most of a premature attack instituted by his opponent
before he had castled. The City men were now radiant. Score G

to 1, and 1 draw. The fainting hopes of the West-end men were
somewhat revived by 3Ir. Puller, who had obtained a dangerous
supported passed Pawn at Queen's Gth, scoring against Mr. Cohen.
.\t this time, the game of Messrs. Potter and Wayte attracted the
lion's share of attention, for Mr. Potter, who had opened with a
double Fianchetto, was breaking in upon his opponent's King. Mr.
Gattie next drew, against Mr. Frankenstein, a difficult ending with
a Pawn behind, and Mr. Marett, who had retained Knight against
Bishop for the end game defeated Mr. Watts. It was now a quarter
to ten, and the score stood—City 6, St. George's 3, drawr 2. After
this temporary check the City men again went ahead, scoring the
next three games. Mr. Lord, who had gained a piece for three
Pawns, won of Mr. Ranken, Mr. Ueathcote surrendered to Mr.
Taylor : and Mr. Chappell, who played with great steadiness, de-

feated Colonel Minchin very neatly. A drawn game ensued between
Messrs. Vyse and J. I. Minchin. Mr. Minchin had succeeded in

retting a passed Pawn to its sixth srinare, but could not utilise it

to a win. Fifteen games out of the twenty to be played were
now accounted for, and it was obvious that the City would reverse

the restilt of the previous match by a handsome majoritv. The score

at this point (10.20) stood : City, ; St. George's, 3': drawn, 3.

Mr. Block, after a tough fight, gave in to Mr. Skipwortb, and an
equally hard struggle between Mr. Bussy and the Rev. Jlr. Lewis
ended in a draw, with a Pawn advantage to the former, but Bishops
of ojiposite colours. Xext followed the drawing of the game
between Messrs. Potter and Wayte, the forcible entry of the former
having proved insufficient to win. Tlie impassable coolness of these
veteran players at the crisis of the game, surrounded by a densely-
packed throng, was the subject of general admiration. Two games
remained unfinished at "time" (11 p.m.). The fixst, between
Messrs. Hooke and Plunkett, contested with surprising evenness
tliroughout, was adjudicated a draw, and the other was given in

favour of Mr. Salter, against the liev. Mr. Earnshaw, by Dr. Zuker-
tort, the umpii-e. Thus the City Club won by 9 games to 5, and G
draws, or, counting in the draws, by 12 to 8, a signal revenge for

tlieir former defeat. The company included almost ever}' one of

note in London Cliess circles, and not a few provincial celebrities.

Mr. Adamson is to be congratulated upon his excellent arrange-
ments for the comfort of all.

* Crowded out last week.

CitT.

Potter* 4
Gunsberg 1

Block*
Lord* 1

Heppell 1

Tyse* -5

Hooke* i
Frankenstt in i

Earnshaw
Cohen
Anger 1
Hirsch 1

Stevens* 1

Laws*
Wilson* 1
Chappell 1

Bussy* i

Leonard i

Watts
Taylor* 1

12

St. George's.

Wavte .1

Baliard*
Skipworth 1

Ranken
Lewis, F.*
Minchin, J >_,

Plunkett i
Gattie* !-

Salter* 1

Puller* 1

Wyvill*
Warner* 0-

BaU....
Cover ..." 1

Duncan
Minchin, Col.* ...

Lewis, Bev i

Burroughs* i

Marett* 1

Heathcote

S

Opening.

Doable Fianchetto
French defence
English game
Ruy Lopez
.Sicilian

Q Gambit dee.

Z ikertort's op.

C -ntre counter g.

Van't Kmys
Zakertort's op.

Vau't Kruys
English game
Ruy Lopez
Knights game

Giaoco Piano
K. B. P. game
French defence
rrench defence
French defence
Key Lopez

The following game was played in the above ma'.-.'h :

—

FEEXcn Detenie.
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OX SOME CAUSES OF EARTHQUAKES.
Bv RicnAiiD A. Proctor.

IT has been noticed that the Spanish earthquate.s have
been followed by hurricanes, and many are asking hew

earthquakes can cause hurricanes. " When an eaithqua''e

is succeeded by a hurricane," says the Nev) York I'ribur v,

"the inference must be that if the occurrence of the wini

storm is more than a coincidence, it must be caused by a

profound atmospheric change of pressure, such a change
as could only be produced probably by an electrical storm

of exceeding violence." Tiiis I only quote to show how
the question has been raised on the American side of

the Atlantic Of electricity, one may say what Laplace

said about the theory of special interference of the

Almighty as an explanation of unusual phenomena—" Qa
fxplique beaucoup de choses." It does not seem to have
been noticed that the Spanish earthquakes followed a

remarkable series of Atlantic storm?, and that these

earthquakes have continued since the great hurricanes

occurred which drove the Tribune to the all-explaining

electrical theory.

If we consider the matter with a little attention, we
shall cease to wonder that great atmospheric disturbances

excite subterranean activity. The efl'ects of what seem
slight changes of atmospheric pressure must in reality be
enormous in modifying the {nessures underneath the

earth's crust. The barometer often ranges halfin-inch in

height without any great hurricanes following. Taking
such a change as this, and supposing that over an area as

large as the Britit^h Isles, and with the seas between them
—say, in round number.-', 100,000 sijuare miles—the baro-

meter stands at 29| in., while on either side, over a similar

area, the barometric column has an average height of

29| in. ; let us consider -what difference of pressure is

involved, and what are the changes produced if the

barometric column is raised half an-inch over the British

area, and lowered by half-an-inch over the adjacent

areas. The jiressure of the air on a square inch, when
the barometer stands at 30 in., is nearly 15 lb., so that

a fall of half-an-inch (one-sixtieth of thirty) means a reduc-

tion of [ressure by nearly a qnarterof a-pound tothefquare

a square mile

and the pies-

no less than
jiart too great,

inch. (Or, of course, we may leave the air out of the

(luostion, and simply weigh a half-inch of mercury in

height on a s-quaro inch biisc ; this will be one 3,150th
part of a cubic foot of mercury, and every one knows
that a cubic foot of mercury weighs SIS lb. ; the 3,l5Gth

part of 818 x IG oz is 3:!Joz) Now, in a square yard
there are 1,290 square inches, and in a square mile about

3,000,000 square yards. Therefore, at a (juartcr of a lb.

to the square inch, the pressure on
amounts to 321 times .3,000,0001b.,

sure on 100,000 square miles to

97,200,000,000,000 lb. This is 1-5 1 th

because the pressure on a square inch is only 5.3 51 ths of

i oz. Knock od' then a 5 1th part, getting for the actual

diti'erence of pressure due to a half-inch rise or fall of tlio

mercurial barometer 95,450,000,000,0001b., or in round
numbers 42,000,000,000 tons. Can it be .suppo.^ed to be a

slight matter if, as frequently happen.'*, such an enormous
pressure as this is thrown upon the area of the British

Isles and tha seas around and between them, in the course

of a few hours, while adjacent areas are relieved of a cor-

responding weight, and then a few hours later the adjacent

areas are oppres.sid by having many thousands of millions

of tons extra weight thrown upon then), while the pressure

on the British Isles is diminished in the same tremendous
degree '! We hear it sometimes described as a remarkable

thing that great barometric changes are followed by signs

of disturbances in British mines ; but when we see that

only a moderate and normal change of atmospheric pressure

means many thousands of millions of tons added to the

pressure on the earth's crust in and around Great Britain,

or deducted from that pressure, the wonder seems rather to

be tliat changes so slight are produced by pressures so

enormous.

Now the disturbed areas in the hurricanes of last

DeceniVjer were very much larger than those I ha\eju.st

considered, and the differences of atmospheric juessure

much more remarkable. The areas of diminished pressure

were probably not less than 500,000 square mih s. and the

surrounding areas of increased pressure fully as large,

while the range of the barometer was in some cases fully

2 inches. This would make the weights added to and
taken away from the disturbed areas, sometimes very

quickly, no less than a thousand billions of tons. Can
we wonder if parts of the earth where the crust is re-

latively weak and unstable should show the effects of such

tremendous changes of pressure as these ?

But this is not all. The seas respond to the action of

mighty huriicanes, not only by being tossed into waves
(which in tlie open sea are mere risings and fallings of

masses of wat» r not themselves carried along), but by
being carried in large massts before the winds. Every,

one knows how a moderate tide is changed into a very

high tide Viy favouring wind.s, while an expected very

high tide becomes a moderate tide when the wind opposes

the influx of the water. Along a shoi r-line such

as that presented by the Spanish Peninsi !a toward;!

the west the water must often be raised two or

three feet above its normal level by the action ci

lorg-continued strong winds from the west. Now, con-

gider one hundred miles of .shore-line, and the effects of a

rise of the sea by only one foot on account of westerly

hunicanes, that rise extending only ten miles out to sea.

We have then a thousand square miles of water, one foot

deep, as the extra pressure npon the crust under that

shore-line. Tnis gives 27,000 millions of cubic feet of

water, each cubic foot weighing 1,000 oz., or in round

numbers abmt 750 millions of tons of extra water tlircnu

on a shorr-line on'y a hundred miles in '»>i gth. Alorg
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800 miles the additional pressure would bo 6,000 millions

of tous. This, it will be observed, is very much smaller

than the effect due to changes of atmospheric pressure ovtr

such an area as the British Isles, but the ex'ra pressure

per square mile is nearly twice as great on account of a

foot rise in water as on account of a half-inch rise of the

mercurial barometer. (In the aVjove computation I have
taken a cubic foot of water as 1,000 oz. As a matter of

fact, a cubic foot of sea water weighs cou.sideiably more,

averaging Gl^ lb. instead of 62^ lb.— tiie weight of a cubic

foot of fresh water.)

But the rise in the water level due to hurricanes is

merely an addition to the rise due to the tides. An extra

foot or two due to long-continued shoreward winds, added

to several feet due to high spring tides, would signify tens

of thousands of millions of tons of increased pressure on
the Spanish and Portuguese shore-line. Moreover, an
addition of this enormous weight on one side of a certain

definite coast-line, while on the other side of this shore-

line no change at all occurs from this cause, cannot but lie

a most potent disturbing CHUse—in a region, too, where the

very existence of a shore-line indicates irregularity in the

structure of the earth's crust beneath.

I take it, then, that we may fairly consider that the

external action exerted upon the earth's crust, as the tidal

wave sweeps upon a shore-line, as winds heap up the seas

there, and as atmospheric pressure increases and diminishes

—especially during the progress of great storms—must
play a most important part in producing subterranean
disturbances. At every moment of time millions of

millions of tons of matter, in the form of water and air,

are being flung hither and thither over the surface of the
earth. Can we wonder if, apart from ititeiior causes of

disturbance, the crust shows signs of occasional fluctuation ?—Ncwca.illc Weekly Cliroiiicle.

THE PHILOSOPHY OP CLOTHING.
By W. Mattieu William.?.

I.—OUR NATURAL CLOTHING.

"fTIE know very little about the beginnings of man

—

V\ nothing, at pi-esent, of the aborij^inal human being
;

one of the widest gaps in the geological record being that

between the lowest specimen of the two-handed creature

and the highest of the four-handed. Every new paleonto-

logical discovery fills up or narrows one of the lower gap--,

but from the beginnings of geology to the present time

absolutely nothiug has been found that bridges over this

upper chasm—no fossil of human type that is less human
than some living savages ; no monkey, no anthropoid ape

that is more anthropoid—more nearly human—than the

Hving gorilla, orangoutang, or chimpanzee.

Are we, therefore, to conclude that the creation of man
was exceptional—that there was actually an original break

in that continuity of progressive development which is

otlierwise revealed to us in the great Book of Genesis

which geology has opened; or is it that this chapter is yet

unread 1

What has this question to do with clothing 1 some of my
readers will exclaim. My reply is, that cluthing suggests

the answer to it. The fact that we cannot live in the
" temperate " zones of the earth without clothing shows
that we are foreigners here—that we have wandered from
the birth-place of our race, and therefore cannot expect to

find any remains of our aboriginal ancestors in British

railway cuttings or other European excavations.

Our own bare backs and tender skin, the geographical

distribution of the nearest of our poor relations, the

shadowy rumours of tradition, and the most ancient

monumental remains, all indicate a tropical or sub-tropical

origin of nun— rather tropical than sub-tropical; and
seeing that these trojiical regions, where the fos-il bones

of our primitive ancestors probably lie, are practically

unexplored, the most interesting chapter of the geological

revelation is demonstrably still unopened.

It may be different presently. When cuttings are made
for a Grand Junction Railway between the Congo and the

Nile, when the British Association holds a colonial meeting
at Khartoum, as it did last year at Montreal, specimens of

many missing links will probably be shown at the geo-

logical section to illustrate papeis on arboreal men and
trogloditio apes.

In order to understand the true philcso])hy of clothing it

is necessary always to bear in mind that cur artificial

clothing is merely a geographical accident, a damaging im-

pediment, a necessary evil that we have to mitigate as

much as possible, by so selecting its material and adapting

its form that we may protect ourselves from the chilling

mischief of our surrounding?, with as little sacrifice as

possible of the free, cutaneous transi)iration that we
should enjoy in our aboriginally native climate.

We are told that the ancient Britons were naked savages

who painted their bodies, probably with earthy or ochreous

pigments. It is usually supposed that they did this simply

for ornament sake. I suspect, however, that the practice

originated with the simple and inevitable discovery that a

layer of mud or clay, or diit of any kind, checked the

cooling effect of free evaporation from the skin, and thus

the painting of the body served very rudely one of the

purposes of clothing ; that it was the most primitive and
(with the exception of tight stays) the worst kind of human
clothing.

So far as Julius Ctesar's description is concerned, we
must remember that Roman armies rarely, if ever, marched
during the winter ; that he made his first acquaintance

with our shores in the summertime, when such supple-

mentary covering as the skins of beasts was not fashionable.

It is doubtful whether, even with the aid of much paint,

any human beings could endure even the mild winters of

our island, still less those of Continental Europe.

We know by their remains that primitive, prehistoric

men took refuge in limestone caverns. They would there

find a mild winter climate, and I am inclined to regard

this as the chief influence which drove them into the

retreats, rather than to suppose that they chose these

caverns as a refuge from wild beasts. The intermingling

of flint weapons with the bones of bears, hyenas, wolves,

ita, rather indicats a struggle on both side for the posses-

sion of these " eligible family mansions " during frosty

weather.

The first questions to be answered in considering the

subject of clothing philosophically is, Why do we require

clothing under any circumstances, and how does clothing

act in supplying the requirement ?

The answer to the first part of this question is simple

enough. We, in common with all the other warm-
blooded animals, have a bodily temperature considerably

above that of the mean temperature of the temperate

zones of the earth—above even of that of the tropics.

The maintenance of this temperature is absolutely neces-

sary for the maintenance of our health, and even of our

life.

Whenever a body of any kind, animate or inanimate,

has a temperature above that of its surroundings, it

radiates away to those surroundings more heat than it
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receives from them, and thus is c>.ntinually cooling down
in proportion to the amount of the diflerence and the degree

of free exposure. We accordingly tind that all the warm-
blooded animals are supplied with special organic arrange-

ments for checking this radiation.

Those moit ncaily allied to ourselves are covered with
hair or wool ; birds are well clad with feathers ; and the

wariu-blooded animals that live wholly or paitialiy in the

sea—the whales, dol])hin9, porpoises, itc, and the seals

—

are enveloped in a tight fitting overcoat of blubber, au
enveloping layer of fat iuipenucable by the water, and a

very etTective resister of the passage of heat.

Even ourselves aie not absulutely naked, for besides an
insignificant supply of hair we are enveloped in a thin

overcoat of cuticle, which encloses more or less if fat that

acts like the blulibf r of the seals acd whales in clucking

the radiation of our animal heat.

I may add that this bfneticent endowment of fat varies

to some exttiit with the climate, but by ijo means sufii-

ciently to put us on a level with the fur-clad animals.

Our enveloping cuticle, like the hair and nails that are

connected with it as structural modifications of develop-

ments of itself, is passive and insensible, may fairly be

regarded as a mere protecting envelope to the dt-rmis or
" true skin " below it, which true skin is the seat of the

vital skin functions. I shall, therefore, regard this cuticle

as our natural clothintr, or that which we merely supple-

ment by artificial clothing, and describe it first as ilie model
clothing of nature which art should strive to imitate.

According to this view of the subject, the artificial

clothing with which we cover the cuticle should bear

as nearly as possible the same relation to the cuticle

that the cuticle bears to the cutis. It should protect the

cuticle as the cuticle protects the cutis ; it should, at the

same time, permit the transpiration, respiration, and other

functions carried on through the cuticle to be carried

further and similarly through the artificial garments by
devices as nearly similar as the nature of the problem and
the feebleness of our arts permit.

An examination of the structure of the cuticle is, there-

fore, a first step in this exposition of the Philosophy of

Clothing.

OUR TWO BRAINS.
By RicuARD A. Proctor.

(Continued from p. 63.)

THE most important of all the questions depending on
dual consciousness is one into which I could not

properly enttr at ai.y length in these pages—the ques-

tion, namely, of the relation between the condition of the

brain and responsiVjility, whether such rcsponsiljility be
considered with reference to human laws or to a higher
and all-knowing tribunal. But theie are some points not
wanting in interest which may be here more properly
considered.

In the first place it is to be noticed that a person who
has passed into a state of aVjnormal corsciousnes.", or who is

in the habit of doing so, can have no knowledge of the fact

in his normal coijdition except from the information of

others. The hov at Norwood might be told of what he had
said and d<ine while in his less usual condition, but so far as

any experience of his own was concerned, he might during
all that time have lieen in a profound sleep, feiriii'arly of

all the other cases. So that we have here the singular cir-

cumstance to consider, that a person may have to depend
on the iuf.rmation of others respecting his own baliaviour

—

not during sleep or mental aberration or ordinary absence

of mind—but (in some casts at least) whiliMn possession

of all liis fncuhies and uiKjuistionalily rcsponi-iblo for his

actions. Not only might a person find liiinsi'lf thus held

rcsi)onsible for action.s of wliiih he had no knowKdge, and
perhaps undeservedly blam( d or condemnecl, but ho might
find himself regard( d as untinthful because of his perfectly

honest denial of all knowledge of the conduct attributed

to him. If such cases were common, again, it would not

improbably happen that the simulation of dual conscious-

ness would become a frequent nuans of attempting to

evade responsibility.

Another curious point to be noticed is this. Supposintj

one sulject to alternations of consciousness were told that

in his abnormal condition he sulFired intense pain or mental

anguish in consecjuence of ])artic;ular actions during his

norn.al state, how tar would ho be inlluenced to refrain from
such actions by the fear of causing pain or sorrow to his

" double," a being of whoso pains and sorrows, nay, of

whose very existence, he was unconscious 1 In ordinary

lite a man refrains fiom particular actions wliich have been
followed by unpleasant consequences, reasoning, in some
cases, " I will not do so-and-so, because I sullered on such

and snch occasions when I did so " (we set religious cnn-

sidera'ions entirely on one side by assuuiing that the par-

ticular actions are ijot contrary to any moral law), in others,

"I will not do so and-so because my so doing i^n f. rmer
occasions has caused trouble to my fiiend A or B ;

" but it

is strange to imagine any one rt asnning, " I will not do so-

and-so because my so doing on former occasions has caused

my second self to experience pain and anguish, of which 1

myself have not the slightest recollection." A man may
care for his own well being, or be unwilling to bring trouble

on his friends, but who is that second Stlf that his troubles

shall excite the sympathy ot his fellow consciousness 1 The
considerations here touched on are not so tntirely beyond
ordinary experience as iriij;lit be supposed. It may happen

to any man to have occasion to enter into an apparently

unconscious condition duiing which in reality severe pains

may be sufl'. red by another self, though on his return to

his orilinary conditinn no recollection of those pains may
remain, and though to all appearance he has bteii all the

time in a state of alisolute stupor ; and it may be a reason-

aVile question, not perhaps whether he or his double shall

suffer such pains, but whether the body which both inhabit

will suffer while lie is unconscious, or while that other con-

sciousness comes into existence. That this is no imaginary
supposition is shown V>y several cases in Abercrombie's

treatise on the " lutelleciual Powers." Take, for instance,

the following narrative:—"A bi.y," he tells u.o, "at the

age of four suffered fracture of the skull, for which he
underwent the operation of the trepan. He was at the

time in a state of jierfect stupor, and after his recovery

retained no recollection either of the accident or of the

operation. At the age of fifteen, however, during the

delirium of fever, he gave his moths r an account of the

operation, and the persons who were present at it, with a

correct description of their dress, and other minute par-

ticulars. He had never been observed to allude to it

before; and no means were known by which he could have
acquired the circumstances which he mentioned." Suppose
one day a jjcrson in the delirium of fever or under some
other exciting cause should describe the tortures expeiieiced

during sr.me operation, when, undtr the infiuence of ana'S-

thetics, he had app'ared to all around to be totally un-

conscious, dwelling in a special manner perhaps on the
horror of jiains accompanied by utter powerlessuess to

shriik or groan, or even to move; how far would the

possibilities suggested by such a narrative infiuence one
who had a painful operation to undergo, knowing, as he
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n-ould quite certainly, tbat whatever pains his uller ego
luight liave to suti'er, not the slightest rtcollection of them
would remain in Lis ordinary condition %

There is indeed almost as strange a mystery in uncon-
sciousness as there is in the phenomena of dual conscious-

ness. The man who has passed for a time into un-

conciousness through a blow, or fall, or fit, cannot help
asking himself, like Bernard Langton, in that weird tale,
' Elsie Venner," "Where was the mind, the soul, the

thinking principle all that time \ " It is irresistibly

borne in upon liim that he has been dead for a time. As
Holmes reasons, " a man is stunned by a blow and becomes
unconscious, another gets a harder blow and it kills him.
Does he become unconscious, too 1 If so, irhen, and Jlo^v does
he come to his consciousness? The man who has had a slight

ar.d moderate blow comes to himself when the immediate
shock passes off and the organs begin to work again, or
when a bit of the skull is 'pried ' up, if that happens to be
broken. Suppose the blow is hard enough to spoil the
brain and stop the play of the organs, what happens then?"
So far as physical science is concerned, there is no answer to

this question ; but physical science does not as yet compre-
hend all the knowable, and the knowable comprehends not
all that has been, is, and will be. What we know and can
know is nothing, the unknown and the unknowable are alike
infinite.

THE YOUNG ELECTRICIAN.
By W. Slingo.

(Continued from page G4.)

THE many demands made upon our space a fortnight
since compelled me to curtail my article, and so to

leave unsaid a few remarks on solder and soldering, which
I will now proceed to rijake.

Ex. XII. The process of tinning the soldering-iron
may be facilitated by employing a tinuiug-tray, consisting
of a spoon or tray-shaped piece of slieet-brass, iron, or
other convenient metal. The tray may be made by cutting
from each of the corners of a piece of metal (about '2 in.

square) little pieces, say, a quarter of an inch square, and
then bending up a quarter of an inch of the sides; this will

make a tray 1^ in. square. In this is a small quantity of
solder and a little spirits of salts. The liot iron, if properly
cleaned — by filing with a bastard (coarse) file — will
become tinned immediately on heating it into the solder.

The success of soldering depends to a great extent upon a
due observance of the following pi-ecautions, (n) keep the
iron in a clean tinned state

; (6) never allow the iron to
become redhot, or the tin will be burnt off (necessifatin" a
repetition of the filing and tinning process), but heat it

just sufficient to melt the solder, and wipe the end with a
c?e((7i rag ; this leaves the iron with a good tinned surface

;

(c) thoroughly cleanse the surfaces of joints to be soldered,

('0 '^PP'y carefully the spirits or resin, whichever is usfd.
Ex. XIII. It was said (Ex. XI.) that strip solder should

be used. Ordinarily, when strip solder is specified, a soft

solder is meant. Some comparatively hard solders are
made in the strip form—that is to say, the solder is run into
strips a foot or so long, a quarter of an inch wide, and
about a sixteenth thick. Ordinary soft solder, although
easy to work, in too soft and too easily broken, if used where
any strain is exerted. Consequently, in forming a metallic
junction between pieces of copper or brass, " blowpipe

"

solder answers best because of ita comparative hardness.
Having learned to work soft solder, the young worker
should next try his hand with the more difficult blowpipe

sc.lder. It may be obtained at the rate of one shilling a

pound, or a single strip may be purchased for a penny.

E.v. XIV. The soldering-iron is a most important tool,

and no worker should be without one. I give here the

details for making one, at the cost of a few pence. A
piece of bar copper, A B, Fig. 1, about 3i in. long and | in.

square, is brought to a square point at the end A, the

facets making an angle of about GO" with each other. The
end B has a saw- or file-cut, g in. wide and h in. deep. A
piece of round iron rod (BC), 5-16 in. in diameter and
about 4 in. long, is flattened out by making the end B red-

hot, and then spreading it with a hammer, upon an anvil

or iron block, to a wedge shape. The end C is reduced to

a slightly tapering square. The iron, having been flattened

to the necessary extent, is then fixed into the sawcut in

A B. A small hole is then drilled * through the copper-

prongs made by the saw- or file-cnt, and the iron

tongue, and a rivet of any convenient metal passed

through and hammered down, as illustrated in the

figure. The copper and the iron will then be

rigidly attached one to the other. A wooden handle

having been procured (a chisel or file handle will do, or

a new one may be obtained for a penny or so), the end

of the iron is made red hot and is then burnt for half an

inch or so into the handle, and then removed and allowed

to cool. When cool, place the iron stem in a vice,t or any

other convenient place, and drive the handle on to the

iron for an extra quarter of an inch. This must be done

carefully, or the handle may be split. When finished, a

a soldering-iron will have been nrade at the most trifling-

cost, and yet it will prove quite as efficieiat as any that may
be purchased, and will be found quite large enough for any
purpose for which we may require it in the course of these

[lapers.

Ex. XV. For the purpose of cutting wire, &c., pliers

will be found essential. The worker had better, therefor-e,

be provided with a pair of 4-inch cutting-pliers and a pair

of 1-inch nipping-pliers.

Ex. XVI. For cutting metal-foil or very thin sheets, a

good pair of scissors will suffice.

Ex. XVII. Stouter sheets, if not too thick, yield to a

pair of shears with 3-in. blades and a 7-in. handle. In
using them the metal to be cut should always be placed as

near as possible to the rivet which holds the blades together.

The metal may then be cut for an inch or so, and then

advanced again towards the shears. A little practice will

make evident the necessity for not allowing the blades to

cut through their whole length, otherwise a series of

ridges or notches will be left. One other precaution must
be observed, and that is to keep the cutting edges in as

nearly the same plane as possible, that is to say, press the

handles apart and so press the blades together.

Ex. XVIII. Even shears will not do when we wish to cut

* Drills and drilling will be dealt with in the next succeeding
article.

t See next article.
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rods or thick sheets of metal. For copper, brass, or iron a

saw is necessary, but slcel should never be loiic/ied with a

saw. There are three forms of saws to bo used in working

metals.

Ex. XIX. The first is the back-saw (Fig. '2), in which

the blade A 1>, about •"> in. long and 1 in. wiJo, is lixed in

the back, C D. The back is fastened into the handle, E,

the axis of which is in a line with the back.

Ex. XX. The framesaw is shown in Fig. 3. To the

handle, E, is attached the frame, ABC. The saw (12 in.

Fig. 3.

long) is attached to the frame at B and C, and is tightened

by the nut, D.

Ex. XXI. The fret-saw is used when cutting sharp

curves. A similar (but lighter) frame to that employed in

Ex. XX. is used, the narrow blades, which are made inter-

changeable, being suitable for cutting curves in material

which is not of a heavy nature. The size of the saw

depend.-! upon the kind of work to be performed.

Ex. XXII In essay iug to saw a piece of copper or brass

(sheet or rod), place the metal in a vice, and cut the faces

with a frame- or back-saw. It is necessary that the young

worker should practise himself on this work, paying par-

ticular attention to the way in which he holds and works

his saw. He must keep it as nearly horizontal as possible

throughout the stroke, and should make a horizontal cut in

the metal. He must avoid making a cut which is, say,

half an inch deep at the extremities and only a quarter of

an inch in the middle. When the faces are all cut, the

piece of metal may, if the cuts are deep enough, be broken

into two parts, by fixing one end in a vice, and breaking the

parts asunder. If unable to break the metal, it should be

sawn a little deeper, and again tried until it does become

breakable.

Ex. XXIII. To cut iron, the same general plan may be

adopted, using the frame-saw, with—in the case of wrouglil

iron—a liberal supply of oil or water, but omitting this

when cutting cast iron.

Ex. XXIY. To cut steel, which, as already stated, must
not be attempted with the saw, cut all the sides with the edge

Fig. 4.

of either a half-round (Fig. 4), three-square (Fig. 5), or

crossing (Fig. G) rough file. Then snap off the part to be

removed in a strong vice. Should it happen that there is

no %'ice available of sufficient strength, place the line of

severance over a hole, not less than an inch in diameter,

in an iron plate, and strike it with the edge of a hammer, or

the piece of steel may be laid over two straight pieces of

iron and then broken between them by a smart blow from

a hammer. There is some little danger attending this

operation, as one portion of the steel being held, the other

will fly if the fracture is obtained. If, however, a .second

party is not present, and the worker kei^ps hi.s face clear,

he need have no fear of any hurm being done. Somctimos

the process fail.-i, in which case tlio cut is insulllcit'ntly deep.

It should be deepened and the hanmiering repeated until

success is attained.

ON TERMITES.
By Surgeon-Geneual K F. Hutchinson, M.D.

ri"^HE vulgar idea at home is that India is a prey to pests

X of all .sorts ; that you cannot go abroad without en-

countering a tiger or treading upon a serpent ; that you

cannot remain at home without meeting scorpions, cen-

tipedes, or spider.^, or having your clothes, books, and boxes

destroyed by moths, white ants, or borers
;
your eatables

devoured by rats, and your drinkables detlled by musk
shrews.

This idea is virtually an enormous growth of exagge-

ration sprouting from a germ of truth.

I have resided thirty years in this country, and, at

various intervals, have encountered all these pests, but with

two exceptions, every one of them can be avoided with the

most ordinary care. Do what }0U will, you must, in some

r.iiapo or other, encounter the white ant, or wood-borer,

butb, enigmatically, most formidable instruments of destruc-

tion, and marvellous agents of renovation. The borers I

.shall dismiss, merely remarking that they are the familiar

death-ticks, larvre of various longicoru beetles, and that

their special function consists in restoiing humu.s to the

soil in the shape of impaljiable wood-dust ; while the func-

tion of white ants lies in subsoil ploughing on a marvellous

scale ; they bring up mud from the subsoil water-level, that

is from 8—15—20 ft. below the surface, and distribute it

over the land ; and, indirectly, they distribute humus from

the wood they feed on.

Formicologists reject the white ant fiom the auty brother-

hood, because they s »y it is a neuropterous insect, while the

black aut is hymcnopterous; this is very much a distinction

without a difference, inasmuch as the white insects are ants

to all intents and jiurpose.s, but because they are blanched

from courting darkness rather than light, the black ants

regard them as lawful prey, and devour them ruthlessly

whenever they have the chance. And ]ierhaps, too, this

ho-tility is due to the acknowledged superiority of the

albino as a mechanical workman of the highest order.

Here this humble insect is fucilc jirinceps over all orders

of creation. No elephant, with his strength and bulk,

could go through the patient and enormous labour of the

white ant, and what a terrible foe he would be to man-

kind it he possessed the indomitable energy of the termite

in all matters of destruction. Let me explain my meaning.

Come with me to this tree, and watch the open end of this

delicate mud-tunnel running up its side, and here five feet

from the ground. If you have a lens, so much the better.

Note the little fringe of antenme busily at work in

finding the proper spot for the little pellicles of rnud

which you can just see in the jaws of the upside-

down workers (all work upside-down while clinging

to the roof of their tunnel) ; that found, you see

the pellicle carefully deposited, and then .smoothed

into position. The process seems simple, but it really

means that each humble unit has brought its pellicle of

mud from the subsoil* water level, and that, in this

* This level, of course, changes with the season; during the

rains it is comparatively superficial, sinks during the cold weather,

and is at its maximum at the end of the dry season, just before

the rains.
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special case, this has involved a journey of 28 feet

—

i.e.,

9 feet to the -water level and .") feet up the tree, tn and fro,

and that this journey is performed at least 100 times by
one pellet-laden termite. Enormous as is his power, and
patient his disposition, no elejihant could proportionately
cairy on such work.

Setting aside the tunnel, we are still more amazed when
contemplating an anthill, and the enormous labour implied
therein ; for not only does the hill rL^e from 4 to 6 ft^

above the ground, with a circumference of G to 18 ft., but
its formation rests on the subsoil water-line, whence comes
all the moisture used in its construction.

The source of their water-supply puzzled Livingstone,
and he hazarded the untenable idea that termites had the
power of composing water.

Let us overturn this young hill, the exterior of which is

rough with myriads of pellicles of mud deposited from
within

; immediately a great central tunnel, with a care-

fully-smoothed interior, is exposed, and around it, minor
passages leading directly downwards; if we patienth follow
these downwards, we meet a large round or oval masp,
exactly like a coarse sponge made of mud, lined with rude
paper, and thickly dotted with myriads of small white
point.'!, like microscopic fungi ; these are the eggs in various
stages of development

In the centre of all i, the cell, in which, immured for
life, lies the hideous bloated queen, the mother of the busy
ant-hive we have disturbed

; though she is a prisoner for

life, her cell is her royal preseuce-chamber, and not onlv is

it crowded with workers, but her own royal body is densely
covered with them, and it is marvellous how she can hear
their weight. Her function is life, that of her progeny,
death.

Immured in that cell, personality, or rather individuality,

is lost, and nought remains but a living and ever-active

matrix, ever extending geims of destructiveness. And the
never varjing and indomitable resolution with which the
foraging expeditions of these are carried out, in spite of all

obstacles, is as marvellous as the completeness of the de-
struction they effect if undisturbed.

As they sutler from chronic photiphobia, all their attacks
are carried on under cover, and are therefore the more
difficult to guard against. We know how busy a scourer
the common ant is ; but it works honestly above ground,
and in broad daylight ; the white ant, on the other hand,
lives in eternsil twilight, or darkness profound, never sh.ws
itself on the surface unless by accident, and Ven scuttles

back underground as quickly as possible. Yet, under
these disadvantages, the white ant posse-ses an instinct ffir

at once detecting the whereabouts of food, which is truly
marvellous and inexplicable.

Let me explain. The choicest bonne honche which you
can offer a termite is a bit of deal. Nought cares he for

the saccharine snares which prove so fatal to his darker
cousin. Lay out a bit of deal in the open moonliiiht, and
as sure as yoa return to it in the morning vou will finH it

covered with ant mud, and being ureedily devoured. Move
away the mud, and ynu dis'U'b an's in huT.dred.", making
as fast as [)05sible for the pinhole in the ground just below
the wood, whence they emerged.
Now, how was that t-it of wood detected 1 Let us suppose

that it was di.-coveied at night by a foraging termite.
Having found the treasure he scuttles back to the hole
whence he emerged, conve\s the joyful news, as also the
proper bearings of the Ijit of deal, and then a shaft is driven,
reaching exactly b-low the wood. But this is inconsistent
with facts, for no chr.icer morsel exi-ts than a termite, Hnd
night prowlers would certainly cafx-h him if he emerged
from cover and went foraging about. We are therefore

driven to the conclusion that a wonderful and unerring

instinct enables the colony to drive a sap directly under the

bit of deal.

Again, place a lump of sugar on the beam in the tower
whence hangs the church bell, and it may remain there for

ages without attracting a black ant ; but however
thoroughly and substantially that tower has been erected,

that beam, and the other beams in that church, have been
marked for attack or annexation in true Russian fashion,

and as surely will be attempted in process of time by these

indefatigable termites. Mark what this means. The
church has been constructed of well-burnt bricks and pro-

perly-tempered mortar, but a weak point has been found,

and there a pigeon-quill-like tunnel is commenced. Bit by
bit the mortar is either picked out by the mandibles, or, I

believe, dissolved by formic acid, and slowly tKe sap goes

on until a beam is reached, and then the rest is easy. In
the case of an ordinary bungalow, built with sun-dried

bricks and mud mortar, the thatch and its beams are fully

in possession of the enemy before six months are expired.

What is implied in this latter fact ? How has that

suViterranean colony discovered the existence of the bunga-

low built over it, and how do its inmate^ know for certain

that beams worth attacking are 2-5 to SO ft. above their

heads ? I can only hizard the idea that as "south-east" is

the instinctive hanging of the Russian hordes, so " ex-

celsior " is the eternal craving of the termite race.

Books and papers are choice subjects of attack, and it

is marvellous what irrepaiable harm can be effected in one
night. In our houses we can protect ourselves by keeping

everything away from walls, and mounting our boxes on
bottles, which they cannot climb, and we place metal discs

under all legged or footed furniture.

While on the march we have to be specially vigilant, for

our tents and carpets are made of cotton fibre, which white

ants simply idolise. Natives believe that termites will

destroy anything and everything, and many of their own
laches are laid to the credit of these marauders. I will

give a singular illustration of native ciedulity in this

respect, which occurred under my own eve during the

Mutiny. The treasurer at Arrah had received orders from
the Collector to overhaul the treasure-chest, and gave in

his report, in my presence, that the rupees were all correct,

except one, which had been eaten by white ants.

Amused to hear this, 1 asked for the rupee, which was
sent for inspection next day ; true enough, it was much
disfigured, and bore marks as of mice teeth very distinctly,

but a certain amount of rust upon it induced me to take a

look at the treasure-chest itself, and the explanation of the

defaced rupee lay before me ; the bag which held it had a

slight hole, sufficient to allow a bit of this rupee's edge to

protrude : this bit had been in contact with the head of an
iron nail in the chest, and galvanic action had been excited
•—the silver going to the nail-head, and its iron to the

rupee. So the white ants were pronounced not guilty.

{To he continued.')

Last week's Electrician contains a well-psecnted portrait of Mr.
Wiilonghby Smith, one of the fathers of ocean telegraphy, and
ex-President of the Society of Telegraph Engineers.

Inz Dundee Adiertiser states that for a long time it has been
known to a few of the leading mining men in Fife that a large area
of coal lay between the well-known and extensive colleries of the
Perth Coal Company and the Cowdenknowes Coal Company. These
fields areabontto be opened np by a large limited liability company,
and all the latest improvements in mininsr are to be utilised. The
output expected is 10,000 tons a day, and as there is a proved thick-

ness of 151 ft. G in.—not including shale—the colliery will last

for many years to come and will give employment to a great

number of men.
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OTHER WORLDS THAX OURS.
A WEEK'S COX^-EESATION OX THE rLUliALITY OP

WORLDS.

By Mons. de Foxtenelle.

with notes by rich.\rd a. proctor.

THE FOURTH EVEXIXO (continued).

<' TTTELL," says the Marchioness, " I hope you will

, VV people these four moons, though you say they are

(jut little secondary planets, ai)pointed to give light to

another planet duriug its night,"

" Do not doubt it," I replied. " These planets are not a

lot the worse to be inhabited, for being forced to turn

round another planet of greater consequence."
" I would have, then," says she, " the people of these

four moons to be so many colonics under Jupiter's govern-

ment ; they should, it it were possible, receive their laws

and customs fro:u him, and consequently pay him a kind of

homage, and not view his great planet without paying a

defrrence."
" Would it not be convenient, too," said I, " that they

ehoiild send deputies with addresses to him 1 for he has

certainly a more absolute command over his moon than we
have over ours; though his power, after all, is but

imaginary, and consists chiefly in making them afraid : for

that moon which is nearest to him, sees that he is 360*

timeB bigger than our moon appears to us ; for in truth, he

is so much bigger than she : he is also much nearer to them

than our moon is to u.s, the which makes him appear the

greater, so that this formidable planet hangs continually

over their heads at a very little distance. And if the

Cauls were afraid heretofore that the heavens would fall

on 'em. I think the inhabitants of that moon may well be

apprehensive that Jupiter will at some time or other over-

whelm them."
" I fancy," says she, " they are possessed with th it fear,

becau-e they are not concerned at eclipses. Every one has

their particular folly : we are afraid of an eclipse, and they,

that Jupiter will fall on their heads."
" It is very true," said I ;

" the inventer of the third

system, I told you t'other night, the famous Tycho Brahe,

one of the greatest astronomers that ever was, did not ap-

prehend the least danger from an eclipse, when everybody

•else was under the greatest coisternation
;
yet this great

man had as an unaccountable a fear, did a hare cross him,

or if the Erst person he met in a morning was an old

woman, home presently went Tycho Brahe, he shut himself

up for that day, and would not meddle with the least

business.

" It would be very unreasonable," reply'd she, " when
such a man could not redeem himself from the fear of

eclipses, without falling into some other whimsy as trouble-

some that the inhabitants of that moon of Jupiter, of which
we are talking, should come off upon easier terms. But
we will give them no quarter, they shall come under the

general rule, and if they are free from one error, shall fall

into another to put them upon an equivalent. But as I do

Dot trouble myself, because I cannot guess what the next

error may be, pray clear up one more difficulty to me,
which has given me pain for some minutes. Tell me, if

the earth be so little in comparison of Jupiter, whether his

inhabitants do discover us."

" Indeed," said I, " I believe not ; for if we appear to

him ninety times less than he ajipears to us, judge you if

there be any pi.ssiljility. Yet this we may reasonably

conjecture, that there are astronomers in Jupiter who, after

• It ahoald be about 1,300.—R. P.

they have made the most curious telescopes, and taken the

clearest night for their observations, tliey may have dis-

covered a little planet in the heavens which they never saw

before. If they publish their discovery, most people know

not what they mean, or laugh at Iheni for fools
;
nay, the

philosophers "themselves will not believe 'em for fear of

destroying their own opinion.s. Yet some few may bo a

little curious ; they continue their observations, discover

the little planet again, and are now assured it is no vision.

Then they conclude it has a motion around the sun, which

it com|>leats in a year ; and at last (thanks to tlie learned)

they know in Jupiter our earth is a world, every Ijody runs

to see it at the end of the telescope, tho' 'tis so little 'tis

hardly to be disccrn'd."

" It must be pleasant," says she, "to sec the astronomers

of both planets levelling their tubes at one another, like

two files of musqueteers, and mutually asking, what world

that is 1 what peo|)le inhabit it 1
"

"Not so fast neither," I replied, "for tho' they may

from Jupiter discover our earth, yet they may not know

us—that is, they may not have the least suspicion it is

inhabited ; and should any one there chance to have such a

fancy, he might be sufficiently ridicul'd, if not prosecuted

for it For my part, I believe they have work enough to

make discoveries on their own planet, not to troulile their

heads with ours ; and had Sir Francis Drake and Columbus

been in Jupiter they might have had good employments.

Why, I warrant you they have not yet discover'd the

hundredth j)art of their planet. But if IMercury is so little,

they are all as it were near neighbours ; and 'tis but taking

a walk to go round that planet. But if we do not api>ear

to 'em in Jupiter, they cannot certainly discover Venus and

Mercury, which arc much less than the earth, and at a

greater distance ; but in lieu of it, they see Mars, their

own four moons, and Saturn with his. This, I think, is

work enough for theii- astronomers, and nature has been

so kind to conceal from them the rest of the universe."

" Do you think it a f\ivour, then t
" says she.

" Yes, certainly," said I, " for there are sixteen planets

in this great vortex. Nature saves us the trouble of

studying the motions of them all, and shows us but seven,

which I think is very obliging, tho' we know not how to

value the kindness, for we have recovered the other nine

which were hid from us, and so render the science of

astronomy much more difficult than nature designed it."

(To he continued.)

CHAPTERS ON MODERN DOMESTIC
ECONOMY.

XIV.—THE FRAMEWORK OF THE DWELLING-HOUSE.

GENER.IL PRINCIPLES OF CONSTRUCTION

—

{continued).

IN the closing paragraph of our last communication we

had occasion to return briefly to the dry system for

dealing with house refuse, in order to record the most

important advance that has hitherto been made in that

department of dome.stic economy since its inauguration. In

doin" so, we find that we have anticipated the que.stion

asked by one of our readers in a satisfactory manner. The

disposal of liquid refuse has heretofore been the only serious

drawback to the adoption of the dry method in towns and

densely populated districts, and the populace at large un-

doubtedly owe a debt of gratitude to Mr. Conyers Morrell

for his most recent invention, which is capable of ren-

dering all those liquid matters which are subject

to decomposition pure and innocuous before they are

passed on into the general aqueducts. Not only
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would river pollution become impossible bj the employ-
ment of such a scheme, but the pure vraste water
may be returned to the earth in localities where its dis-

charge is most needed. This is one aspect of the question
which has been very much neglected. It may not be quite

so important as the discharge of our debt to the soil, as soil,

but it is nevertheless worthy of the consideration of every
philosophical student. It has a direct bearing upon the
underground water-supply of the country. Man's influence

as a geological agent is most marked here. To induce
favourable circumstances for his existence, he ought to

follow the precepts of Nature ; he must return to the

earth an equivalent for what he takes from it ; he must
give back, uot only solids, but liquids and gases ; he must
not merely give them back, because in the end he is obliged

to do so, but if he wishes to rank as an inteliigfnt being of

the highest order, he must give them back in such a way and
in such a place that they may react beneficially upon his

surroundings. As a social being, and in his commercial
struggle for existence, his activity may be modified, but
yet his duty is clear, he must conform to the laws of

nature. Sewage utilisation may prima facie be looked
upon as a theme so prosaic as to be left entirely to the dis-

cussion of health-officers and domestic sanitarians ; indeed,
when we search for the literature upon the subject, we find

that it is constituted by dreary reports of committees and
technically-written i.rticles which do not even make a pre-

t-nce to appeal to those ordinary individuals whom it most
concerns ; whereas, when treated of as it ought to be, and
as it has excejitionally been done, the question unfolds

itself as of great interest and value to each and every one.

We are glad to be able here to direct the attention of our
readers to a most clearly-written, instructive, and useful

little pamphlet, the title of which, " Our Debt and Duty
to the Soil ; or, the Poetry and Philosophy of Sewage
Utilisation," does not belie its contents.*

Our former remarks upon the dry-earth system have also

brought to our notice a new invention which aims at

dealing efiectively with the sewage of large towns. The
principles upon which this contrivance depends are carried

out in a novel way. It is so constructed as to dispose of

both solid and liquid refuse. The solids are treated upon
the dry-earth method, the mechanism being such as to

throw a fixed quantity of earth from a divided disLharge-

box which is worked by an ordinary pull-handle ; the

material thence lies in a suitable receptacle, and can be
periodically removed. But, in addition to this, ilr.

Donkin's patent provides for the removal of bedroom
and house slops, as well as all fluid excreta which may
be directly discharged into it. This is done by
a division of the basin of the closet in such a
way that soil-waste is separated from fluid-waste. Our
contemporary, Health, stalest that '= the urine may thus

be either conducted to the drains (though entirely discon-

nected from them) or to a separate utensil, as may be best

suited to individual requirements, while the fajces are depo-

sited in a layer of dry earth, being again covered by a similar

charge, ai.d conveyed outside to a receiver provided for it,

in a perfectly harmless condition, and deprived of all

noxious or disagreeable effluvia."

Thus the appliance is not a copy of any of the existing

forms of apparatus, but is original both in its special

mechanical details as well as in its mode of action. Its

principle is separation, and in procuring that it abolishes

the liability of harm from the use of wet instead of dry
earth, whilst it meets the difficulty to be encountered in a

removal of fluid waste.

* By E. D. Girdlestone, Esq., B.A., of Clifton, Bristol,

t August 29, 1884.

To quote once more from Health. Messrs. Lawson &
Doukin's "Patent Combination Earth and Water Closet"
" is not, therefore, a siniplt modification of any of the

present contrivances, but forms an essential difltrence in

the fact of its combining the application of earth and
water, and, at the same time, being capable of taking the

place of the present water-closet in any class of house or

position in it. It may be fixed at practically any height

above the receiver, which, in most cases, would be placed

outside, level with the ground. It would thus aftbrd ready

access for the constant and regular removal of its contents,

which, under proper management, is capable of being

carried out without the slightest ofience to the most

sensitive person, while the expense would be more
than defrayed by the value of the manure obtained.

Some of the granulars prepared from carbonised shale

mixed with dry earth are more absorbent and effectual

than dry earth merely, and the quantity required of

these agents is therefore reduced to a minimum, but

they are not necessarily essential, and a mixture of common
dry earth and sifted a=hes will be found to answer suffi-

ciently well. In any case, it is evident a far smaller

quantity will be required than in the case of ordinary

earth-closets, where the fluids are allowed to mix with

the earth, and all the sloppy masses are avoided, which

have hitherto formed one of the chief drawbacks attending

the earth-closet system."

THE WEIGHT OF EXGINES.

SCARCELY less remarkable than the growth of rail-

ways themselves is the vast increase in the weight of

the locomotives used on them. Peter Cooiier's engine

weighed about a ton. Stephenson's earlier engines sent to

this country did not exceed five tons. Twenty years ago,

thirty-six tons might be called a heavy weight for engine

and tender. To-day, eighty-four tons is not an uncommon
weight for a twelve-wheeled " consolidation " engine and its

tender, while the Central Pacific Railroad has lately con-

structed several ninety-three ton engines to haul long

freight trains over the heavy grades of the Sierra Nevada.
When these iron monsters first appeared, iron rails were in

general use. They were often of poor quality, and soon

crushed, broomed up at the ends, or even split under the

weight and pounding of these ponderous machines. Then
came the era of cheap steel, and railroad-managers fondly

hoped that their tracks of steel might now truly deserve the

English name of permanent way. Steel rails were a great

advance in strength and durability over the softer metal,

but it was soon found that even steel had limits of

endurance.

The monstrous engines of the present day find out every

weak .'•pot in bridges and track, and we seem to be reaching

a limit in this direction of heavy locomotive construction

whicli cannot be passed without reconstructing our bridges,

which were never designed to carry such weights, and

replacing the wooden cross-ties with some more enduring

material, for these heavy engines crush the steel rails deep

into the ties, which are cut long before they decay. Ties

of iron or steel have been used to some extent in the old

world (where they have been generally made in the form of

an inverted trough), but their cost is stOl a bar to their

general adoption. With the ever decreasing price of iron,

however, and the increasing cost and scarcity of timber,

they may come irito geceral use much sooner than is now
deemed probable.— lUdlvxiy Revievj, Chicago.
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THOUGHT AND LANGUAGE.
By Ada S. Ballin.

111.

ALREADY ill the early part of the fourth century u.c.

philosophers were busy with spcculutious on the

subject of language and its relation to thought. The
questions which most agitated their minds were, " Have
words an innate relation to their meanings ? " and " Did
•words have their origin in nature or convention ?

' and it was
evidently the fashion then, as now, among a certain school of

thinkers, to maintain that language was a divine gift, and,

therefore, necessarily perfect ; for in his " Dialogue of Cra-

tylu.<!," Plato, speaking through the mouth of Socratep,

ridicules the idea of calling in the gods to solve linguistic

problems, as actors drag them in on the stage to get them
out of a difficulty. lie thinks it better to derive words
from some barbarous ) eople, or frankly allow that antiquity

has cast a veil over them, which i)revents us from clearly

investigating them, than to say, " The gods gave the first

names, and, therefore, they are right."

It would seem from this passage that Plato had some
idea of the origin of language in the developing mind of

man; and if we pass from Greece to Kome, and skip three

centuries and ahalf, from Plato to Horace, we lind that

the ancients had become familiar with a thcoiy of the

development of man and language which is practically the

same as that which in this nineteenth century of our.s ia

associated with the great name of Darwin.
Two thousand years ago, Horace, in one of his Satires,*

set forth much the same view of the origin of civilisation

and language as that which I advocated iu my last article.

The passage is one of very great interest, and I quote it in

full from the racy translation of an anonymous writer in

the seventeenth century, who seems to have thoroughly

caught the spirit of the Roman pcet :

—

Wlicn in former lime
Mankind, which of all creatures is the prime.

Crept ont of mother earth, they were a kind

Of dumb and nasty cattle, which inclined

To brawl for mast,t and dens to lodge in too

;

With nails and fists. And next with clubs ; and so

In length of time they fought with spears and swords,
Which need had taught them how to make ; till words
And names by them invented were, whereby
They did their sense and voicesj signify

Unto each other. Then they did begin
To build them forts to dwell with safety in

;

Then they enacted laws. . .

Primitive man, although, as Horace says, " he, of all

creatures was the prime," was, we may imagine, but a

little superior to other creatures ; time, and the sharp

stimulus of necessity, were required to bring him up to that

standard which corresponds to our definition of man at

the present day, when he ia frequently defined as " the

speaking animal," for there seems to have been a period of

his existence when, if we are to maintain the truth of that

definition, man was not man at all. If this be granted, it

must be allowed that there was a point at which an animal
having certain human characteristics became man, and
that that point was the time when first sounds were used

as the signs or marks of actions or things.

At this period of his existence man was probably far

inferior to the lowest savage now on the face of the earth
;

but even to a modern savage, whose intellect is undeveloped
and whose ideas are few, a language complete as we know it

would be a useless encumbrance. If an attempt were made
to teach him such a one, he would adopt those words which

* Lib. 1 : 3
J 99, et seq. + Food. J Opinions.

served to ex])ress his own simple iJens, and all other ex-

pressions would be ignored by him, and, in cour.sc of time,

lost. Thus, if wo were to imagine a perfect language

bestowed ujion the primitive man, we can easily conceive

that it would very soon have ceased to have been a perfect

language, being lopptd down to his requirements, and

having to grow up again in the course of ages to suit the

necessities of ins successors.

It is better, therefore, from every point of v'w.w, to treat

language simply as one of the phenomena of evolution

which began so many thousands of years ago that we can

only guess at its earliest phases, and is still developing, side

by side with all other phenomena in that wonderful jrogiess

from the lower to the higher life.

Language has progressed from simple to complex, and

our guesses at its earliest phases are greatly assisted by a

study of its simplest contemporaneous phases, 'fhese we
iiud among savages, young children, idiot-i, and the deaf

and dumb, all of whom express certain thoughts by means

of inarticulate cries and of gestures.

There can be little doubt that the lower animals ah-o

make themselves understood to a certain extent in the

same way.
Darwin says that in Paraguay the Cebus Azara; when

excited, utters at least six distinct sounds, which excite in

other monkeys similar emotions,"* and other monkeys,

from their moiic of action, seem to show that they have

some means of communication.

A writer in a contemporary, after expressing the belief

that dogs have the power of makiug themselves understood

by diflerent tones and quality in their barks, says :

—

I am also convinced that birds can eiinally do so by varied

tones. In my early d.ays an old keeper used to say, when he lieard

blackbirds giving alarm by tlieir cries, " That is for a fox, cat, or

liawk," and on every occasion when I accompanied him to the

cover I found his surmises wore quite correct. Again, wlien a pet

buUliuch belonging to me is indignant at not being let. out as soon

as he wishes in the morning, he lets us know by one call, and when
he is taken up to be petted he makes another call, but invariably

the same call on the same occasion.

In the case of still more insignificant creatures, Sir John
Lubbock has been led by his carefuUyqiursued observations

and experiments to believe that ants communicate with one

another by means of their antenn:e, and their unanimity of

action certainly seems only to be explicable on some such

hypothesis.

In short, the majority of animals utter sounds and per-

form movements which probably serve as a rough means of

communication ; for we cannot believe that these actions

take place without sorue purpose, and it is diflicult to

assign any other for them.

When we speak of the " dumb animals," then, it can only

be in the sense in which, r T the world over, men have

called those dumb whose f.j > ch they could not themselves

under.staiid. Thus the tr.nellers of the past used to

describe the language of those with whom they met as in-

articulate, and more like the noises made by animals than

anything else
;
yet tliey said that they made very expres-

sive signs. Sophocles uses the word ar/Iossos—tongueless

—to mean foreigner, implying that all the world who could

not .speak Greek were practically dumb.

In the same way to this very day the Russians call the

Germans Njemez—speechless—the word vjcmou meaning

dumb.
The ancient geographer, Pompinius Mela, said that, " in

Ethiopia were dumb people, those who .sign with the head

instead of speaking ; others whose tongues make no sound ;

and others without tongues, t And Pliny, taking a similar

Descent of Man," vol. i., p. 53. tin., 9.
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view, says of Ethiopian tribes, "there are some who, by
way of speech, use nods and movements of the limbs.*

Of late years we have heard little worthy of credit from
travellers about dumb races, aud the statements which have
been handed down to us from the ancients probably partly

arose from misuuderstauding, partly from the ancient love

of exaggeration. Yet as we study the descending scale of

civilisation, we fiud that the lower we go the more are

gestures aud inarticulate sounds used to eke out the mean-
ings of word-*.

Thus Madame Pfeift'er states that the Puris for " to-day
"

say " day," and touch themselves on the head or point

upwards ; for " to-morrow " they say "day," and point for-

ward ; and for " yesterday " they use the same word and
point behind them.t

Dr. Milligan says the Tasmanians eke out monosyllabic
words with gesticulations and signs, and that " they

observed no settled order or arrangement of words in the

construction of their sentences, but conveyed in a supple-

mentary fashion by tone, manner, and gesture, those

modifications of meaning which we express by mood, tense,

number, &c.";]:

Captain Burton, speaking of a tribe of North Americans,
remarks that, " Those natives who, like the Arapahos,
possess a very scanty vocabulary, pronounced in a quasi-

unintelligible way, can hardly converse with one another
in the dark ; to make a stranger understand them they
must alwajs repair to the camp fire for ' pow-wow.'" §

For reasons about to be explained, these statements
from travellers must be received with certain qualifications;

but there can be no doubt that gestures and facial expres-

sion have an importance as forming a part of language
which is not sufficiently appreciated, and this must be my
justification for devoting the next two or three articles to
a systematic review of the subject.

THE EEFORMATION IN TIME-
KEEPING.

|1

By W. F. Allen.

(Continued from p. 70.)

A COMPLETE system of standard time was finally

devised and submitted in April, 1883, to several

railway conventions, assembled to consider other subjects,

at which about fifty important companies were represented.

The system proposed was deemed practicable, and recom-
mended for adoption, by the railway officials present at

these conventions. It involved the total abolition of the
use of local time by the public, except at points situated on
the governing meridians.

A theory of reform had been under consideration by
scientific societies for years, and several systems of standard
time had been proposed, founded upon this theoi-y, without
practical result. Many investigators of the problem among
railway officials and scientists had independently arrived
at the conclusion that this theory was the correct one. It
was based upon the idea of grouping sections of the
country together under the same standard with an even
hour difl'erence between the standards of the adjoining
groups. " Eastern standard time," which is the standard

* VI., 35.

t " Eine Fraiienf.-ilirt iini die Ei-do," p. 102.

I Millif^an, in Proc. of Koyal Soc. of Tasmania, vol. iii., p. II.

§ Burton, " City of tlie Saints," p. 151.

II
From the Popular Science Monthly.

of the section in which Boston, New York City, Phila-

delphia, Washington, &c., are located, is simply the mean
time of the seventy-fifth meridian west fi'om Greenwich,
and the time kept in all these cities is now jirecisely alike.

The dotted lines on the right and left of the diagram repre-

sent the mean times formerly kept at New York City and
Washington in their relation to " Eastern standard time."^

If a curved line were projected on one of these dotted
lines parallel with the curved line on the diagram, and at

the same distance, its relation to the central perpendicular
line would represent the relation which solar time at New
York or Washington bears to the standard time of the
seventy-fifth meridian.

In the various discussions of the question a difficulty

arose in deciding upon the best govei-ning meridian. Should
it be Greenwich, Washington, or New York ? Each had
its advocates. If this question could be settled, a more
serious one arose in determining the proper lines upon
which the sections could be divided. The result of its

adoption has proved that the system proposed in April,

1883, solved the questions satisfactorily. This system is

now in force, and is represented in outline on the map
which appears on our next page. It will be noticed that the

dividing lines are irregular. Communities near the border

which have adopted the system, use the standard east or

west of their localities, according to the direction in which
their business interests lie. In other words, the question

is determined by convenience of use, as questions in regard

to time-keeping have always been determined. The pecu-

liaiities of ownership or operation of the railroads deter-

mined their points of change. Legislative enactment will

doubtless ultimately define the precise boundaries of the

sections of countries to be governed by each standard.

The action of the railroad companies having been assured,

the sub.sequent action on the part of city governments
became possible, as it could not have been otherwise. Of
the labour and means employed to secure this action on the

part of the railways and the cities, it is unnecessary here

to speak. They proved sufficient to accomplish very fully

the end desired. More than eighty jier cent, of all the

cities of over ten thousand inhabitants in the United
States have adopted standard time.

The adoption of the new standard required a simultaneous

change to be made in the railway-clocks and the watches
of emploijes upon nearly every railroad in the United
States and Canada, the change varying from one minute
and three seconds on the Pennsylvania Railroad to forty-

five minutes on the Intercolonial Railway of Canada. The
exceptions were two roads in the vicinity of New Orleans,

and a few lines in the vicinity of Denver. The change
was also slight for some of the St. Louis roads. The
Intercolonial Railway adopted the time of the seventy-fifth

meridian as a matter of convenience, instead of that of the

sixtieth meridian, to which its location would have properly

assigned it. So perfect were the preparations that not a

single accident at any point is recorded as having been
caused by the change. On the day when the new stan-

dards took effect, the clocks of about twenty thousand

railway-stations and the watches of three hundred thousand
railway emphijis were reset. Hundreds, perhaps thou-

sands, of city and town clocks were altered to conform.

How many individuals reset theii- watches it is impossible

to compute, but they could certainly be reckoned by mil-

lions. Probably no such singular incident has ever before

happened, or is likely to occur again.

At the present time, from the Atlantic Ocean at the

eastern extremity of New Brunswick, to the Pacific coast

at Oregon, the minute-hands of the railway clocks and
watches indicate the same minute of time at all hours, and
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fully fifty million people regulate their business affairs by

standard time.

While a few, and for the most part unimportant, com-

munities, and some railway companies, did not make the

change immediately, so large a majority adopted the system

on Nov. 18, 1883, that that date may be fairly be taken as

the one upon which the reform took effect. Several New
England railroads, the Central Vermont Railroad being

the most important, commenced to run their trains by
"Eastern" standard on Oct. 7, 1883. The Central and
Soutliem Pacific Railroads west of Ogden and Deming, and

their branch lines, are the only railroads in the United
States or Canada which do not now use standard time, if

we except two purely local roads in Pennsjlvania, aggre-

gating less than twenty miles in length. The last to adopt

the system were the Union Pacific Railway and the city of

Omaha, on May 1, 1884.

The legality of the use of standard time was established

by the decision of Judge Holmes, of Massachusetts, that

whatever time was in ordinary use by the people of any
community was lawful time ; and his decision is not likely

to be reversed. From an economic standpoint it is diffi-

cult to perceive what difference it makes to a labouring-

man whether he commences work at a time nominally

called seven o'clock or half-past seven, so long as he receives

full wages for a full day's work.

Some of the objections raised to the use of standard

time as a substitute for local time are as amusing as the

famous declaration of the Rev. John Jasper, of Richmond,
Virginia. It is urged that the sun was divinely s-et to

rule the day, and therefore to use any but solar tirpe ia

akin to, if not actually, in)moral conduct. As the moon
was also set to rule the night, such persons, if logical,

should obey that portiou ot the divine command hIso. The
fact is, that solar time was necessarily abandoned when
clocks came into general u-p, and time based upon one or

another arbitrary standard has governed the civilised world

ever since. The present system, with its widely extended
uniformity, simjily conforms to the principle of securing the

greatest good to the greatest number, a principle which
must everywhere in the end prevail.

Cliitorial (gos(sf(p.

If I may judge from the details of some rather remark-

able proceeding", reproduced from the American report in

our contemporary the riiotofirapltic Nevs, Trade Unions
are, in the United States, by no means confined to artificers.

From this account I learn that the meeting of the Chicago

photographers was held on Friday evening, Dec. 19, at the

studio of Mr. Melander, 208, Ohio-street, in answer to a
special call to take action against Mr. Felt. The charge

against him was that he had hung out a sign offering to-

give a coloured panel worth two dollars as a premium lo

any one who ordered a dozen cabinets of him. "A coloured

panel " rather reads as though the peccant photographer

had been seeking to oppose the house-decorators, but 1

suppose that it is the technical term for some particular

form of portrait. The numerous speakers at the meeting,

one and all, insisted on the necessity of "keeping np

prices," Mr. Melander announcing "himself as an advocate

for the highest prices that could be obtained"; and, having

thus formulated what may be regarded as the Chicago

ethics of professional photography, proceeded to action ; for,

after some further discussion, "a committee was appo:ntecl

to take down the sign. They proceeded immediately to the

performance of their duty, and after the culprit had warned

his wife not to be alarmed at any unusual sounds down
stairs, the obnoxious sign was hauled down, and soon

reduced to an unsightly mass of kindling wood and rags.

The affair was taken in the most good-natured way, though

it might have easily resulttd in u.uch bad feeling but Sor
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Mr. Felt's forbearance." I am, on the -n-hole, disposed to

think that if this " committee " had attempted to administer

such a form of lyncb-law on this side of the Atlantic—say

in London—something more than " much bad feeling

"

would have resulted. The (ai>-called) " culprit " would
appear to have accepted this kind of bullying in a spirit of

pusillanimity merely calculated to invite a repetition cf

similar outrages ; and to have been apparently merely Felt,

but not seen, during its commission. Had a ring of English
photographers sought after the sign of a confrere in such a

fashion, most assuredly it would have had no sign given it.

Effai'etDSf*

It is a long time since I have visited any exhibition at

once so novel, interesting, instructive, and amusing, as

that of the .Japanese Village at Hydepark-corner. The
anthropologist, the student of sociological science, the artist,

the mechauic, and the mere sightseer, will, one and all,

find material for study and reflection in this reproduction

of everyday life in Japan. Whether we are watching the
screen-painters, the fan-makers, the embroiderers in gold

(with their noses almost touching the satin through which
their needles travel), the wrestlers, the graceful juggler, or

the unfamiliar antics of the dancers, we feel that we are in

a strange world, immeasurably removed, both in time and
space, from that which we have left outside the entrance-

doors of the building. The aptitude exhibited by these

curious people, though, renders it easier to understand the

plasticity of their race ; and the facility wiih which western
ideas and western knowledge have been assimilated by
them.

The mention of the short sight of the Japanese em-
broiderers suggests to me to invite attention to the

valuable and important paper on " The Influence of Civi-

lisation on Eyesight," which was read last week by Mr.
E. Brudenell Carter before the Society of Arts. There
can be, unfortunately, no doubt that myopia is a visual

defect which is increasing in England very rapidly indeed

;

and that while a comparatively few years since it was
largely confined to the literary and professional classes, it

is now common in all ranks of life. A report of Mr.
Carter's very practical essay (for which we are indebted to

our contemporary the Standard) will be found in another
column.

The appointment of the author of the fir.st of the now
almost forgotten '-Essiys and Reviews" to the Bishopric

of London alfords a very instructive illustration of the
advance of popular thought and intelligence since the

original publication of that absurdly-abused book. Even
when Dr. Temple was created Bishop of Exeter, the

Ritualistic papers shrieked and displayed antics akin to

those of monkeys quarrelling over a nut ; and now the
writer of the essay on " The Education of the World " is

to be the spiritual head of the metropolis ! Slowly, but
very surely indeed, are men learning the utter hopelessness

of attempting to sweep back the Atlantic of Science arid

Philosophy with the ^Irs. Partington's mop of Ecclesias-

tical authority.

Two important and iuteresting cases with reference to secondary
battery patents in the United States have recently been decided.
Interferences were raised against the Sellon and Swan patents,
which belonged to the Electrical Power Storage Company, by Starr
and Brush, and in both cases the fight has been most obstinately,

and at great cost, contested for nearly two years, appeal after

appeal having been heard. The result of the last appeals are that
priority of invention has been awarded to both Sellon and Swan, as
against Starr and Bmsh. Aa against Brush, the decision on this

last appeal is absolutely final ; but in the case of Starr a further

appeal is still possible.

LIFE IN THE DEAD PAST.*

VT a period geologically recent, but which dates back to

a hoar antiquity at which the human uiind may well

stand in amazement, some mighty prototype of the present

Amazon or Ganges ran into an ocean where Xorthem
Europe now stands. The fluviatile and estuarine deposits

of this stupendous mass of water, which range in patches

from the (so-called) Paris Basin and the Netherlands up
through Hants, an area of many miles around London, and
so on, api arently even up.to the liorth-east coast of Ireland,

are known to the geologist under the collective title of the

Eocene Formation, With its subdivisions we have nothing

here to do. The first part of the noble volume nov/ lying before

us, forms the second portion of Vol. II. of Mr. Gardner's
" Monograph on the Eocene Flora," and is devoted to the

Gymnosperms, of which our modern Coniferfe oiler the

most typical representatives. Anyone who wishes to see

how the history of a vanished world is written and en-

graven in stones, need only turn over the rtally exquisite

plates with which Mr. Gardner's paper is so profusely illus-

trated, to realise his desire. They are womlerful as repro-

ductions of the objects they depict, and are really quite

stereoscopic when gazed at.

Following this instalment of the initial monograph,

comes the first part of another on the British Fossil Bi-

valved Entomostraca from the Carboniferous Formation,

by Professor Eupert Jones, 3Ir. Kirkby, and Professor

Brady. The Entomostraca, as most of our readers probably

know, are minute aquatic Crustacea ; and the Gypridinad»,

which are specially described in the volume before us, are

tiny bivalves, which may be rougl'.ly compared to mussels

with transparent and glassy shells, varying from about

the size of a pin's-head upwards. They are found univer-

sally in water ; fr,om the open sea to the poo! or clear ditch

on every open space ; and that they were equally common and
abundant in the dawn of those dim ages of the past when
the American swamp of to-day was prefigured by those

stupendous areas of vegetable growth whereon our existing

supply of coal had its origin, is amply evidenced by the

numerous genera and species figured by the authors.

And in that stage of the earth's history immediately ante-

cedent to the time when the land teemed with vegetation

of a size and rankness of growth now almost inconceivable,

there continued to swim or crawl about at the bottom of

the shallower seas, that strange and most ancient type of

crustacean, known as the trilobite. To the able hands cf

Dr. Woodward is entrusted the description of such of these

creatures as lived during the time of the deposition of the

carboniferous limestone. It was one of which, albeit it

is often found in a marvellously perfect state, but com-

paratively little is known; one reason undoubtedly being

that from the way in which they have been fossilised, we
are absolutely ignorant of the under side of the body.

The minutest detail thoush of their large compound
facetted eyes is quite commonly preserved. The trilobite

could roll itself up like our own common woodlouse, and
is far from infrequently found in this condition. An
isopod dredged some few years since in the South Atlantic,

not far from Rio Janeiro, apparently presents more points

of affinity with this extinct crustacean than any other

living form.

Dr. Woodward's article is followed by the third part of

Vol. V. of Dr. T. Davidson's monograph of the British

* The Palfcontographical Society, Vol. XXXVIII.
1884. London, December, 1884.

Issued for
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Fossil Biachiopodn. The Terel>iat»il:i' (which, from tlicir

stupendous antiquity and range in time, have been calleil

" the fossil aristocracy ") are the licst-known representatives

of this class. The article before us concludes Dr. Pavid-

son's Monograph, and consists cf an appendix to its sii|iple-

ment, a general summary, and a catnlcgue apd index ef the

British species.

The volume concludes with the seventh part of the mono-
graph on the Lias Ammouiti s, by the late Dr. Wright

;

the last contribution to the knowledge of a subject on which

he was admitttdly one of our greatest authorities, that

proceeded from his pen. llis excellent descriptions, at

once scientific and perspicuous, are illustrated by some
most splendid lithographic plates, by a Mr. Gawan, which

are really so marvellously truthful, and look so solid and
lifelike (or, in strictness cf diction, natural) as almost to

cheat the spectator into the belief that he is regarding the

originals. On the value—nay, on the absolute necessity—of

these volumes to every student of pala;ontology and collector

of fossils In the British Islands, it seems almost superfluous

here to insist. So admirably and truthfully are the fossils

delineated that are described in the text, as to render such

delineations, for all practical purposes, equivalent to their

originals for the comparison and identification of specimens.

How the Paloeentogi-aphical Society can issue such sump-

tuous volumes as this, year after yenr, for its annual sub-

scription, we wholly fail to see. Any attemjit to rejieat

the experiment on the part of a private publisher would,

we fear, result sooner rather than later in an interview

with a registrar in Portugal street, Lincoln's-inn-Fields.

SOME BOOKS ON OUR TABLE.

Maihonatical and Phi/sical Papers. By Sir William
Tnosiso.v, LL.D., D.C.L., F.E.S. Vol. II. (Cambridge

University Press. 1884.)—Foremost among those who,

during the last forty years, have done so much to advance

our knowledge of mathematical and experimental physics,

stands undoubtedly the name of. Sir William Thomson
;

and the second volume of his collected essays, now lying

before us, cannot fail to enhance a reputation already ex-

tending to every part of the world where the English lan-

guage is underctood and scientific information sufficiently

diffused to render his wiitings intelligible. The papers in

this volume ai'e collected from various scientific periodicals,

and range in date from 1854 to 1878. In the very outset

the attention of the reader i.s arrested by the famous essay
" On the Mechanical Energies of the Solar System," which
has been since so fruitful of results in, what it is now the

fashion to call, the Physics of the Solar System. This is

followed by a " Note on the Possible Density of the

Luminiferous Medium and on the Mechanical Value
of a Cubic Mile of Sunlight," as is that by an article

on " Mechanical Antecedents of Motion, Heat, and
Light." Two characteristics will at once strike the

careful reader of these essays. The first is the value

of our author's quantitative determinations of the forms
of energy with which he is dealing. The second the

truly scientific spirit in which he frankly withdraws
any of his hypotheses which he has found to be untenable

since he first advanced them. Nothing is so characteristic

of the man of science of the highest class as this. It is the

sixth, seventh, eighth, or tenth-rate hanger-on to her skirts

who, having once promulgated a hypothesis, adheres to it

and continues to proclaim it, after its fallacy has been con-

clusively shown. As may be expected, electricity and the

theory and practical construction of the electric telegraph

occupy a considerable portion of the work, magnetism also

claiminc no inconsiderable share in it. A short ]>aper on
" The Use of Observations of Terrestrial Tempi riiture for

the Investigation of Absolute Datis in Geology" will

suggest some ])regn:\nt thoughts, too, to the geologist. No
one who wishes to trace the steps by which the (lynumical

theory of heat has been arrived at, or to undcistaiul the

manner in which our existing knowledge of electricity and

magnetism has been built up, can allbrd to neglect the

perusal of the collected works of Sir William Thomson.

Practical Pliysics. By it. T. GLAZEiiiiooK, M.A.,

F.E.S, and W. N. Shaw, M.A. (London: Longmans,

Green, it Co. 1884.)—This most recent and excellent

addition to the well-known series of "Text-Books of

Science" is really, in ed'ect, a rei)roduction of the conti'nts

of the SIS. books in which its authors, who are Demons-

trators at the Cavendish Lalioratory at Cambridge, were

accustomed to write out the practical details of the various

experiments performed there. Verbal exjilanations of the

principles of physics are, save in certain special ca.ses,

almost entirely eschewed, the student being supposed to

have familiarised himself with them from the ordinary

text-books. Hence its 482 pages are what they profess to

be—essentially and eminently practical, and the a])paratU8

employed in the various forms of measurement and the

methods of using it are described and illustrated in the

fullest detail. Slessr.s. Glazebrook and Shaw have pro-

duced a book valuable alike to the teacher and the student,

and one which supplies a real want in our scientific litera-

ture. It should be in the hands of every one engaged in

the study of experimental physics in the kingdom.

Notes on the Origin and Development of Granitic and

other allied Varieties of Plutonic Pocks. By J. Reid.

(Edinburgh, 1885.)—Having read in the 1853 edition of

Lycll's "Principles of Geology," that molten rocks con-

tract as they pass into the solid state, it occurred to

Mr. Reid that so far from granite contracting as it solidi-

fied, it more probably expanded— as does water when
passing into ice ; and he asserts that cast iron seems " to

expand at the moment of entering into the concrete state " t

Why, if this be so, it does not burst its moulds, as ice does

a bottle (or even an iron shell) in which the water from

which it forms is confined, he does not tell us ; nor why
the pattern-maker has to allow as much as J-in. in every

foot for shrinkage in making cast-iron pipes. But what i^

of the greatest importance, and what he seems to ignore

altogether, is, that natural and artificial fusion give wholly

diflerent results. If we fuse rock, we get a stony mass

outside as it cools, but inside a slag or glass ; and modern
research has shown that granite could only have consoli-

dated at a comparatively low temperature. It »iai/ have

been pasty, but it never got beyont! that stage. As for

the expansion of heated rocks, our author might study

Vol. XIII. of the "Transactions of the Royal Society of

Edinburgh," p. 3GG.

Water, Preventible Disease and Filtration. By P. A.

Maignex. (London : The Author. 188.5.)—This pamphlet,

by the inventor of one of the best-known and most efficient

forms of filter we possess, deals with the subject of water

impurities generally, and shows but too plainly over what
hotbeds of disease from this cause hundreds and thou.sands

of us are living. The whole subject of water-purification is

dealt with, and simple methods of testing it for impurities

given.

Packard's Shorthand Pepnrtcr and Amanuensis. (New-

York : Packard. 1885.)—Stenographic reporting has

seemingly taken as great a start on the other side of the

Atlantic as it has on this. Here is a new journal devoted

to the subject, which apparently comprehends biography,

blank verse, instruction, and jokes—not omitting, of course,
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pages scrawled over with marks suggestive of the pro-

verbial worm that has been trodden on and which " will

turn."

The Christmas Hamper. (Rangoon. 1884.)—Here is

an orthodox Christmas number which reaches us all the
way from Burmah. Seven stories and a poem constitute

the bill of fare. Let us hope that the dwellers in that

externally charming, though perhaps extortionately dear,

station, Rangoon, enjoyed it.

INFLUENCE OF CIVILISATION
EYESIGHT.

ON

AT last week's meeting of the Society of Arts, a paper on " The
luflueiice of Civilisatiou on Eyesight" was read by Mr. R.

Brudenell Carter, who said there coukl be no doubt, not only that
the eye, as civilised men now possessed it, was inferior to that
possessed by animals which we had far outstripped in other parti-
culars, but also that, amongst ourselves, it had fallen very decidedly
below the standard of excellence which it had attained in some of
the families of the human race. An enormously large proportion
of the whole German nation is composed of the wearers of spec-
tacles, and there is abundant evidence that the need for such assist-
ance dated from a comparatively recent period. In 1812 the late
Mr. Ware communicated to the Royal Society the result of some
investigations into the sight of different classes of people in this
country, and he stated that, in the three regiments of Foot
Guards, short sight was " almost utterly unknown." During
twenty years and among lO.OUO men, not half-a-dozen soldiers had
been discharged, nor half-a-dozen recruits rejected, on account of
it. In the military school at Chelsea, among 1,300 children, he
found that there were no complaints of short sight, and, on closer
investigation, there were " only three children who experienced
the least inconvenience from it." Last year, his friend aud col-

league, Mr. Adams Frost, was good enough to examine for him a
Board-school in the South of London, and he found that 73 children
•out of 2(37, or rather more than one-fourth, had defective or sub-
normal vision. Among these 73, 26 were short-sighted, 16 were
flat-eyed, and would thus be called upon for unnatural exertion in

the act of seeing—exertion which cannot fail to tell upon them in
after life, or even before they leave school. In 1865, in Germany,
Profes.sor Cohn e.xamiucd the eyes of 1(1,060 school children, aud
found 1,630 of them with eyes "of faulty shape. Of these, 1,072
were short-sighted, 139 were flat-eyed, 23 were the subjects of a
•complicated defect of shape called astigmatism, and 396 were
suffering from the results of previous disease. He had offered the
School Board for London to undertake an equally extensive investi-
gation, but his offer was declined in an uncivil letter, written in very
bad English. He could not donbt, however, from the incidental
sources of information at his command, that the conditions found
in one school by Mr. Frost would, at least approximately, be
repeated in many others. What he might fairly describe as national
neglect of the culture of the eyes, and of effort to improve the
faculiy of seeing, was chiefly due to the prevailing absence of
notion concerning the projjer range and scope of the visual function,
-and hence concerning the powers which the eyes ought to possess.
Few things were more remarkable thtin the common want of infor-

Eiation about all matters which related to the use and functions of
these important organs. In most other respects it might be said
that the majority of parents had a fair knowledge of what ought to
be the average powers and capabilities of children. They knew,
iapproxiraately at least, how far a boy of ten years old could reason-
ably be expected to walk, how high or how far he could jump, how
fast he could run, what weight he could carry, what force he
could exert. There was not one parent in five hundred who
had the smallest notion how large an object—say a capital
letter, a boy ought to be able to see clearly at one hundred
feet away, or who could tell at what distance he ought to
be able to see and describe the characters of an object of given
magnitude. There w.as not one parent in 500 who could tell

whether his children possessed natural colour vision, or who, if the
inquiry were suggested to him, would know how to discover the
truth. Mr. Francis Galton had lately pointed out, with great force
and lucidity, that one of the most important duties of man, at the
present stage of his development, was to regulate the progress of
the evolution of his race

; and one consequence of want of know-
ledge about vision was that the evolution of the eye had been left

to the sport of accident, or that it had even been injuriously
affected by many of the circumstances incidental to civilisation.

Into the operation of these circumstances it was now time to inquire.
For the organs of living beings there was no resting-place; they

must either advance or deteriorate, either continue in a course of
improvement under the influence of evolution, or "throwback,"
as breeders say, to au earlier and less finished type under the
influence of sluggish and imperfect use. Of deterioration we had an
abundance of examples, aiid in two especially common ways. We
had the malformation of short sight, which had come into existence
within historic time, and into prevalence almost within living

memory, and which now affects at least one-tenth of our popula-
tion ; and we had the malformation of flat-eye, which was plainly
an involution, a return to an earlier and legs perfect type, and
which was attended, in the great majority of caS'-s, by an acute-
ness of vision below even the humble standard with which our
dwellers in towns are wont to satisfy themselves. The remedy for
the conditions which he had described must be sought, first of all,

in a recognition of the fact that good sight is an important point of
]ihysical excellence, which, like any other such point, should be
assiduously cultivated. He would urge parents to ascertain, as
soon as their children knew the alphabet, whether they could de-
cipher the letters at the proper distances. He would urge upon
them, in the case of every child whose vision was sub-normal, to
ascertain the cause and nature of the defect, and to regulate not
only the studies, but also, as far as possible, the future career, in
accordance with it. He would urge upou all who had the control
of schools, that the vision of every new pupil should be tested
on admission, and that the tasks required should be con-
trolled in accordance with its capabilities. He would urge that
all lesson-books for very young children be printed ia large tj-pe,

aud that the children should be compelled to keep such books at a
distance (the type in which we often see texts of Scripture printed
to be hung up in railway waiting-rooms would be a good size for

the purpose). He would urge that many of the school-books now
in use should be abandoned ; and that new editions should be pre-
pared, in type of at least twice the size, and twice the legibility

(the latter depending much upon the shape and design of the
letters) of that which was now in use. Finally, he would urge upon
all who were concerned in the organising of athletic sports and
contests that excellence of vision should be highly esteemed in such
competitions. He felt sure that if public attention were once
fairly directed to the question, if the eyes received as much atten-
tion as the muscles, and if an intelligent knowledge of what they
ought to accomplish were diffused abroad, that our country, in the
course of two or three generations, would be peopled by a race who
might engage, if not without fear, yet certainly without disgrace,
in a seeing contest with any other representatives of the human
family.

—

Stand ard.

iBtsirrllanfa.

It was stated last week, at the annual meeting of the Dudley
Chamber of Commerce, that Belgian iron is delivered in India at
about the same rate as is charged for the conveyance of that kind
of material from Dudley to London, which is about 15s. per ton.
A RAINFALL map has been issued by the Mining Department of

New South Wales, showing the borings which liave been made
throughout the colony for water, not only by the Goverument, but
by private individuals.

From a Government return just issued it appears that in 1883
5,171,963 tons of coal were carbonised for gas-making purposes by
companies belonging to other than local authorities, aud 2,459,3-11

tons by those owned by local authorities, or a total of 7,631,30-1
tons. The quantity of gas produced was 76,837,967,813 cubic feet
of gas.

One of the uses to which it is proposed to put the locomotive
electric head-light is to have a second illuminator placed on the
rear of the engine's cab, throwing a flood of light over the train,
and so arranged that it can be turned to the right or left, and be
made to illuminate the station grounds when the train is at a
standstill.

The Atinales Industrielles describes cork bricks, which it says
are now being employed for various purjioses, such as for coating
steam-boilers and ice-cellars, and for many other purposes. They are
thus made :—The cork is freed from woody particles and other im-
purities by a winnowing process ; the wind from the ventilator
throws the cork into a second machine, where it is cut to pieces,
and is thence drawn up in buckets and ejected into a niilf, where it

is ground to an impalpable powder, which is then kneaded up with
a suitable cement and pressed into bricks. The cork bricks are
first dried in the air, and afterwards by means of artificial heat.
They are hard, and not liable to decomposition, and keep off

moisture, heat, cold, and sound.
On Tuesday evening, an interesting lecture was delivered by

Prof. W. Grylls Adams, F.R.S., at King's College, oa the " Electric
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Light for Lighthouse Puqiosos." Tho learned professor has spent
acme time at the South Foreland testing the experimental instal-

lations there. He described a number of these experiments, but,

while indicating many of tho advantages pertaining to the electric

light, did not contribute anything of iniportunce towards answering
the question : Which gives the best light in tho worst weather

—

gas, oil, or electricity ?

TBI Health Kxhuutiox.—At a meeting, on Tuesday, of tho

CouDcil of the International Health Exhibition, held at the Rooms
of the Society of Arts, Sir James Paget, Bart., in the chair, the

accounts made up to date were presenfed, and a probable surplus

erf £19,000 was slioivn. It was resolved that, inasmuch as tho late

Exhibition was ouly the first of the series announced by the Prince
nf Wales at the close of the Fisheries Exhibition, the surplus

should not bo disposed of until the financial success of the Inter-

national Inventions Exhibition was assured. Tho question of tho

distribution of the surplus will, therefore, be postponed till the end
of the present year.

A Gardening Hint.—The February operation in the greenhonse
i« re-potting. All those pots that have been in use before should

Srst of all be wasbed and thoroughly dried ; this again might be a
winter operation, done at a time when you thought you were a

little slack of work in the garden. Tlie most vigorous growers, and
those plants in the most forward state, should first be attended to.

And in doing this be particular about the drainage of your pots :

cover the little pieces of tile and crocks with a little moss or turf,

so as to prevent the soil mixing up with them. And when you find

the roots matted as you take out the ball of earth from the pot,

very carefully loosen them a little, and pierce the ball of earth so

a« to allow it water more readily. IJut the greatest care is necessary

to have your new soil filled into every crevico around the ball of

earth, which should be placed so deep in the pot as to admit of

being just covered over when you are shifting And speaking of

soils reminds us that all our different kinds of composts should be
kept protected from rain. It is of no good to have them perpetually

washed and soaked through, but they should be kept in a dry
potting-shed, well tamed over, and in a good friable condition for

use when required.

—

Cas!-cll's Famihj Matjaziiie.

Dedicatoey Flowers.—In the media;val ages many of them were
associated by the Catholic Church with different apostles and
saints. Thus, the Canterbury bell was so named after St. Augus-
tine, of England; the crocus was dedicated to St. Valentine ; the

crown imperial, which was introduced into England in the time of

Shakespeare, to St. Edward, king of the first Saxons ; the carda-

mine, the white lily, an emblem of purity, and the marigold, the

petals of which were supposed to represent the glory surrounding

her head, to the Virgin Mary. The snowdrop, the " first pale

blossom of the unripened year," prettily said by the ancients to be

sent by the goddess Flora to ascertain if the cold and frost were
mitigated, was called the Purification flower, from its opening in

Candlemas. We have also the Lent lily, the herb Trinity,

herb Christopher, herb St. Robert, the daisy of St. Margaret,

St. Bamaby'a thistle, the Peter's wort, and St. John's wort.

Culpepper, in his " English Herbal," quarrels with this nomen-
clature. Regarding St. Peter's wort, he says:—"If superstition

had not been the father of tradition as well as ignorance the father

of devotion, this herb, as well as St. John's wort, had found some
other name to be known by ; but wo may say of our forefathers, as

St. Paul of the Athenians, ' I perceive in many things you are too

auperstitious.'" As another instance of this superstitious custom
may be mentioned the Passion flower, in the form and arrangement
of the stamens of which believing Catholics found resemblance to

a cross and crown. Amongst the associations, also, of flowers with
religion, is the tradition in connection with a small red flower, in-

digenous to Palestine, where it is very abundant, which is called
" the blood-drops of Christ," it being said to have sprung from
the blood which issued on the ground when our Saviour's side

was pierced. A similar feeling seems to have animated the

ancients in dedicating certain trees and flowers to different gods
and goddesses. The tall, straight poplar, an emblem of strength

and vigour, was sacred to Herctiles ; the olive, an emblem of peace,

to Minerva; the laurel to Apollo ; the kingly oak to Jupiter; and
the myrtle and marigold to Venus. The amaranth, from remote
times, has been an emblem of immortality, for, when dead, its

flowers still retain their deep scarlet colour. Achilles' tomb was
strewn with amaranths, and 'the ancients crowned their g^ds with
garlands of them. When Christina, Queen of Sweden and daughter
of the famous Gtistavus Adolphus, renounced the throne to devote
herself to study, she instituted an order of Knights of the Ama-
ranth, whose decoration is a gold medal with an amaranth in

enamel, and the motto Dolce nella memoria. Prom the acanthus
clustering round a basket upon a virgin's tomb, Callimachus took
the idea of the Corinthian column, with its beautiful foliated

capital.

—

Amateur Oardeniny.
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" Lt»t Knowledge grow from more to more."

—

Alfred Tennysoh.

On?i/ a small proportion of Letters received can possibly be in-

aerled. Correspondents must not he offended, there/ore, should their

letters not appear.
All Editorial communications shoxUd be addressed to the Editor 01

KxoWLEOGE; all Business comtnunications to the Pdblisukkh, at the

Office, 74, Great Queen-street, ll'.C. If this is not attknded to

DELAYS AKHK FOB WHICH THE EDITOR 18 NOT RESPONSIBLE.

All Remittances, Cheques, and Post Office Orders should be made
payable to Messrs. Wyman & Sons.

The Editor is not responxihle for the opinions of correspondents.

No COMMUNICATIONS ARE ANSWERED BY POST, EVEN THOUGH 8TAMPF11

AND DIRECTED ENVELOPE BE ENCLO.SED.

THE PSYCHOLOGT OF INSTINCT.

[1578]—Instinct has been defined as the unconscious adaptation

of means to ends. This, however, is the external act of the in-

stinctive faculty, not the faculty itself. The latter may bo

described as a blind tendency to some action indepfudent of any
consideration, on the part of the agent, of the end to which the

action leads. In an ordinary human action the coiisciouaness is

awake, and a number of mental faculties are involved. There is

emotion based on a motive or appetency, and setting aflow the

physical force which the will (having resolved or chosen to carry

out the action) controls on its jjassage to the muscles; and in

this execution of a resolve, the intellect comes into play. A boat-

builder, for instance, modelling and constructing a boat, is actuated

not only by the motive (the desire of gain, ic.) and by his resolve

to act, but all his previous intellectual knowledge as to the proper

lines, length and breadth of beam, &c., operates as a guide in this

his new undertaking. He is an agent acting from exjierience and
instruction, and with a conscious design and coi siderution as to the

aim or end in view. The principal mental faculties which are

involved in his design and work are intelligence, emotion, and
volition, or more particularly, practical intelligence, a certain

motive, and will in its ordinary use.

Suppose now, however, that the same or a similar undertaking to

boat-building (say nest-building) were attempted, but in a manner
impulsive and independent, as it were, of volition or control, or of

experience, and without consciousness or knowledge of the end in

view. In this case, the mental elements involved in the action

would be, as it were, obscured or eclipsed, and some peculiarities

incident to this observation would bo discernible in the action

itself. What are these peculiarities ? Tliey are simply those

which we see ordinarily exhibited in the movements of an auto-

maton ; in other words, we should see a listless, invariable, nn-

deviating, unceasing, rhythmical action, l.avini; for its evident

object the physical well-being of the individual or the preservation

of the species. Almost all— perhaps we may say all—of the instinc-

tive actions of the lower animals are connected with their purely

selfish or material comforts and requirements. The procuring of

food, shelter, and security for their offspring, &c., are the motives

or objects of the conduct ; and it will be readily admitted that the

amount of intellectuality required in the satisfaction of such per-

sonal needs is not very eminent. It is absolutely indispensable

that the animal .should be fed at all states of youth and maturity,

that it should be guarded more or less effectually from enemies, &c.

The very possibility of animal existence imperatively demands such

conditions as these; and it is over these, and these alone, that the

wondrous instincts of the lower animals evince power. With man,
on the other hand, the case is different. His reason or original

practical intelligence is plastic and, as it were, universal. It covers

not merely physical needs and indispensable wants, but it enjbraces

in its way innumerable actions and ingenious devices, whose aim

is luxury, or mere pleasure, or profit ofttimes superfluous and

detrimental.

Reason is, therefore, as it wore, independent of life ; instinct is

closely connected with life, and may be regarded as the practical

talent or energy involved in the carrying out of the more necessary

processes of life, such as each particular species is peculiarly

organised to perform. It is essentially a practical faculty, whose

relations to the intellect are not very clear. A human action, not
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jnircly spontaneous, is always guided by an intellectual notion,
which is expressly before the consciousness, and whose influence
guides, and as it were shines through, the work performed from
its commencement till its completion. The notion of a bottle of a
certain shape and size directs the movements of the glass-blower
manufacturing it. But in the case of instinctive actions, on the
other hand, the presence and influence of this intellectual elemeut
are not so prominent. In every animal movement, however, there
must be a guide or pilot, else its course would be erratic and
eccentric.

The grand question, therefore, is, from what faculty or how does
this intellectu.al element in instinctive action proceed ? Two
answers may here be given—two solutions are possible. One
school of thinkers opine that there is some sort of mystery in the
matter; that, while instinctive actions come from a dictating

energy operating above the sphere of consciousness (i.e., epicto-

motor), the intellectual process involved therein is performed for,

not by, the animal, and proceeds from an overruling mind or pur-
pose outside itself. Another school of psychological zoologists

maintain that instinctive actions ai'e really organic. The nerve-
ganglia (they say) can retain traces or relics of impressions
brought to them by the nerve fibres, and they also delay the
impression, so that it inter-acts with other impressions. In this

way the nervous system can modify the impressions, and convert
them into different results, thus producing those actions wo call

instinctive. The nervous mechanism thus forms itself according to

the mode in which it is habitually exercised ; and intellectual fox'ces

or tendencies to action become, as it were, embodied in the nerve-
ganglia or cells. From this point of view, the nervous system (in

combination with the mu.scles) may be regarded as a highly sensi-

tive and plastic organ of practical energy, which, through long
usage and custom, is constrained to move in a certain fixed, unvary-
ing groove or channel. And if it be maintained that instinctive
actions are inherited exijcrience, it may be observed, in reply, that
the design ov fixed intentioii which they exhibit has originated
from a low form of mechanical talent, and not from any of the
loftier powers of mind which imply thought, ratiocination, and ideal

generalisation. P. Q. KEG.ix.

[Dr. Kegan appears to ignore the fact that many actions, either
having their origin in volition or in a slow and painful education,
ultimately become what we call " iustinetive." Walking is a
familiar one. Note the struggles and falls incident on the incipient
attempts of a child to balance itself when first set on its feet, and
compare it with the absolutely automatic progression of the grown
man. I can, and do continually, walk along an indifferently-made
road, reading every foot of the way, without even stumbling; and
soldiers have been repeatedly known to sleep on the march. Nor
does our correspondent seem to attach sufficient weight to inherited
memory as a source of what is called instinct.

—

Ed.]

OUR TWO BRAINS.
[1570]—Mr. Jos. W. AIex,auder's account of an accident to a boy

whilst playing cricket on Brighton Downs, reminds me of a similar
experience on the football held some years ago.

Play had proceeded for about ten minutes, when an opponenl;
charged me at full speed, as, in the act of kicking the ball, I was
standing on one leg. I was thrown heavily, the back part of my
head and neck first touching the ground.
Although I played the whole afternoon so that no one knew

anything was the matter, and played with evidently no loss of
energy or skill, as my services received special mention on the
occasion, I have no recollection whatever of anything that occurred
between receiving the fall and coming-to ag.ain a few minutes
before the call of time.

In those days it was customary to change ends at every goal, as
well as at half-time.

When I began to recover I was running at full speed with the
ball, and my first sensation was one of dismay to find myself un-
accountably running in what appeared to me to be the wrong
direction. In my confusion I left the ball and ran aimlessly about
for a second or two as though striving to go in both directions at
once.

At first I could not remember where I was, or what club we
were playing, and had to ask for information from one of the
players. After receiving the answer I remembered everything up
to getting the fall. I then asked whether, as we were playing from
the o}iposite end, we had gained or lost a goal, and obtained the
information that it only wanted a minute or two to time, and that
no goal had been obtained by either side during the afternoon, the
reason we were playing in the opposite direction being simply owing
to the change at half-time.

Thus was passed some seventy or eighty minutes in movement of

the most active and varied as well as arduous kind, and although

unconscious all the time no one was able to recognise the fact, or
ever would have known it, had I not been obliged to ask for infor-

mation. C,

MIND AND BODY.

[1580]—" An Earnest Thinker," in letter 1,574, enters widely on
the field of theology, which I do not, in accordance with your rule,

wish to enter. I merely with to correct his statement of what I

wrote, viz. : given an " almighty will," free will cannot logically

exist; a will that is "free" caunot bo under control of another
will; a will that is "almighty" caunot be limited by "a will that
is free."

So must " providence " exclude " accident." Where there is a
providence providing for everything, accirlents cannot occur, for
the very meaning of accident is something that happens by chance,
i.t'., is not provided for. Ifeel almost athamed to jjut such obvious
truisms before your readers.

Sir. Jos. W. Alexander, letter 1575, says, referring to a previous
letter of mine, " that consciousness is not a function of the brain

—

no more than the image in a looking-glass is a function of the
object reflected." This is no comparison at all. If " J. W. A."
will draw a comparison between brain and a looking-glass, it should
read thus :—Functions of the brain : volition, consciousness.

Functions (or, as I would prefer to say, properties) of the looking-
glass : reflection, smoothness. If the brain is injured or inactive

volition and consciousness are affected or cease, if a looking-glass

is broken or the quicksilver removed, the reflection becomes imper-
fect or ceases ; if roughed, the smoothness is gone. " J. \V. A.'s "

queries I will answer when he tells me what his " soul does when
unconscious," or what it can do without eyes to see, ears to hear,

nose to smell, tongue to taste, nerves to feel, and brain to think

!

P. W. H.

THE BEGINNING OF THE MIND AND THE END OF
THE MATTER.

[1581]—Many years ago, a Cambridge graduate wrote to me,
asking why I thought it necessary to have a soul in order to think,

when I did not consider it necessary to have a soul to enable my
liver to produce bile. I replied that I was so ignorant as to the
connection of mind and matter that T could not say whether my
liver could produce bile without the aid of my soul ; but, for argu-

ment's sake, I would grant that the liver did produce bile without

any tuch aid ; but 1 said, at any rate, you must allow that the

proper fuucliun of a healthy liver is to produce healthy bile, and
the proper function of a health}' brain is to produce healthy
thought. Wliat, then, concerns us is to discover what is healthy

thought. I maintained that healthy thought was the thought of

the wisest and best of men throughout all past time, and that the

conception of a God, of a soul, and of a future life was the result

of such healthy thought, and, therefore, properly represented the

actuality of such a Being, of such a soul, and of such a future

sta:e. 1 might have gone further. With the exception of one or

two very savage tribes, such thoughts have been the outcome of

the brain of every race of man.
The almost universal belief in a Supreme Being, in a soul, and in

a future state is, I think, the strongest evidence upon which to

build up our belief on those subjects. Again, we cannot increase

or decrease matter. We but change its form ; but surely thought,

the product of brain, being greater than matter, cannot be dis-

sipated. May we not alter Shakespeare's lines thus:

—

" We arc not stuff as dreams are made on.

And our little life's not rounded with a sleep."

Many j'cars ago, I was disturbed by a remark made by Mr. D.

Stewart in his "Outlines of Moral Philosophy." He there states that

the decay of the mental faculties before the decay of the body is

the strongest argument against the immortality of the soul. I was
perplexed ; but my perplexity was removed by hearing a lady

playing on n piano. 'There, I said, is the whole subject explained.

My body is represented by the wooden part of the instrument. The
chords represent my mental faculties ; the musician my soul. Let

the chords be in tune, and the musician can produce haruionj'. If

out of tunc or broken, though her skill is the same, she is unable to

" discourse sweet music." It is true that while the instrument is

being tuned, or undergoing repair, the musician is conscious of all

that is going on.

This is not the case with the soul, the spirit, the mind, or by

whatever term you may designate the intelligence within us. When
the mental faculties are injured by a blow, or suspended, as in the

case of partial drowning, the soul is unconscious of what takes

place during such injury or suspension ; but when the soul resumes

its activity there is the phenomenon of the continuity of existence.

It is the same " Ego." The past is, with the exception of the
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time of unconsciousness, fully rccnilcd. The restored iniiu has uo
doubt but that he is the same person. Mind can thus CNist appa-

rently apart frou\ matter. It is, however, unable to give proof of

its existence e:ccept through a sound, healthy, organised body.

It is fanciful to suppose that nature, or, to write more explicitly,

the God of Nature, has so formed ui!>n that when his spirit enters

a glorified body there will be a comjilete remenitnunce of the life

passed in his mortal organism, but altogether free from all recollec-

tions of the loathsome dissolution of his frame in tho dark and
silent regions of the grave? If so, what a benevolent arrange-

ment I and sorely, if there bo a future state, may wo not conclude,

from analogy, that there will be such a forgotfulness, seeing tho

unconsciousness of all circumstances that take place during a
temporary suspension of the functions of the mental faculties P I

fear I have trespassed upon your space, but I hope you nmy con-

sider the subject not altogether unworthy of it, and that my
thoughts may lead others to think out the subject more fully.

Barbados, Jan. 4. W. 11. Jonk.<:.

SHAKESPEARE AND THE CIRCLLATION OF THE BLOOD.

[15S2J—Will you kindly allow nio to place before tho readers of

yonr valuable j>aper the following facts. Uarvey discovered tho

circulation of the blood in 1028, Shakespeare died in ICIU, and in

his tragedy, " King John," Act 3, Scene 3, are found tho following

words :

—

"• Or if that snrly spirit, melancholy.

Had bak'd thy blood, and made it hcavj% thick

(Which else runs tickling up and down the veins)."

In several other places, too, Shakespeare mentions the " coursing"
of the ' blood " through the veins. Tho only conclusion I can
come to, taking these facts into consideration, is that the blood

was supposed to travel through tho veins before the time of

Harvey, and that he simply proved it. If so, the appellation

"Discoverer of the circulation of the blood" is rather misleading.

Perhaps some of your reader.*: can give a little elucidation on this

point.
'

H. ToMKYs.

[All that Mr. Tomkys's quotations seem to prove is that Shake'
speare (in common with a largo number of people even in remote
historical times) was aware that the blood was in motion. Why,
Galen knew this much more than 1700 years ago, but his ideas of

the iJirection of that motion were grossly erroneous. And it was
not until 1513 that Vesalins overthrew the erroneous conceptions
of the great anatomist of I'ergamum. Servetus (whom Calvin
bnmed) discovered the pulmonary circulation, as did Nealdo
Colombo independently, six years after that thoroughly Christian (?)

proceeding. Moreover, Cifsalpinus actually used the phrase "cir-

culation of the blood" in a treatise published during Shakespeare's
lifetime. What Harvey did was to trace the course of the blood

from the left side of the heart, through the arteries, into the capil-

laries, and so back by the veins to the right side of the heart,

whence the pulmonary artery carries it to tho lungs to be purified

and returned by the pulmonary veins to the left side of the heart

to recommence its circuit.—Ed.]

PREHISTOIUC SEPULTURE.

[1583]—To "Kirkdale Cave" (15GG) I hasten to explain that I

never doubted that there are many sepulchral cairns and barrows
which were built for that purpose alone, and could never have
served as houses. The one he opened on Dec. 24 is one of these

;

but not, apparently, in any way a me'ialithic structure, the largest

stones being but two feet long, which is nothing. These cairns
were probably built in historic times by races relatively civilised,

as their contents tend to show; but the cromlechs, tumuli, &c.,

built of enormous blocks, and always possessing a commvnication
with the air, were most likely made by men who had no idea of

pottery, perhaps not even of tiiut implements. Hallyards.

THE SENTIENT WORLD.

[15S4]—In yonr issue of Jan. IG, Mr. Cave Thomas states that
" colour and sound arc not images of external things, of mechanical
vibration," which is, of course, perfectly true, but he goes on to
remark that there is a "world of sensuous experiences which have
no resemblance whatever to our conception of outer things, a world
of experiences which neither resemble subject or object, a world
which science cannot analyse." This seems to need explanation.
For surely from the " world of sensuous experiences " arc con-
structed all "our conceptions of outer things," even of those

" mechanical vibraticns " which are supposed to give rise to tho
sensations of light and colour. Except by sight and by touch wo
can gain no idea of a vibration or any material object, utid science has
nothing to deal with excepting those very colours, sounds, tastes,

touehc.", odours, thoughts, passions, pains, and pleasures which Mr.
Cave Thomas declari's to be outsidt; its province. That it cannot
analyse them is, in one sense, true, but they are tho materials with
which it liuilils, and with which it forms a concept ("frigid" or

otherwise) of "external o.Nislence." Thus "subject," "object,"
and " mechanical vibration," como under tho same catcgni'y with

"sensuous experiences."

In reference to your nolico of my pamphlet " What is Religion r"
and to your notice of Dr. l.ewiiis' letter and my own, may I be
pennitlcd to say that ITylo-Idealism differs from previous systems
in being a niiilication of Materialism and Idealism. 1 may give as

its two complementary mottoes " Cerebrum cogit, ergo est," and
" Tot cercbra, quot mundi." C. N.

QUESTION FROM FLATLAND.

[1585]—A line is bounded by two points ; a surface is bounded
byline or lines, meeting at an angular jioint or points; a solid

(in j'our world) by surface or surfaces, meeting tit an edge line or

lines, and these at a corner point or points. Thorofore, so must a
sursolid (to uso a word two or three centuries old), (u- four-

(limennxoned thing, bo bounded by solids, meeting at stn-facos,

which meet at lines, and these at corner points.

Now, assuming four-dimensioned space, but avoiding aiivtliing

curved, what must you infer to be (1) the smallest number of

rectilinear solids to enclose a sursolid ? (2) These meeting at how
many planes? (3) Which meet at how many edges? (1) And
those at how many corners ? A Flat.

THE ANORTITOSCOPE.

[1580]—I cannot say whether the Anorthoscope is on sale, but I

have one that was on sale twenty-fire years since. I have none of

the discs that were then sold with it, but 1 well remember the

playing-cards, tho comic head, and bunch of flowers. At that time

i distorted a likeness of Burns, which came out as five good like-

nesses, but that is gone, and I have now only a curious curved

figure that shows as five isosceles triangles. Perhaps "F.R.A.S."

would like to know that I distorted a figure on horseback three

instead of five times. When showing this the cord is not crossed.

Both discs turn the same way, .and the figure is shown three times

repeated instead of five times. And very curiously the figures are

turned completely' round, both horse and rider facing tho left

instead of the right, as on the original. I have this now, but never

heard of any one else making it. I will willingly show my instru-

ment and discs to " F.R.A.S.," or any one he or you may send,

but certainly will not sell anything. N. W. Smith.

VEGETARIANISM.

[1587]—I am sorry to see so eminent a chemist as Mr. M.
Williams support this delusion. There was a party of Europeans
exploring Australia (Lcichhardt's ?) who were found dead, with

their stomachs full of food, but starved; they could not digest;

what tho natives lived on. I had ,an uncle who was a vegetarian

for fourteen years; very ill at last, he was pronounced dying of

starvation. A pigeon was administered, ;ind this led tho w.ay back

to mutton and convalescence.

We made the railways in the north of France. At first the con-

tractors—for gain's sake—employed local labour; they wero
obliged to give it up— also fur gain's sake— because they found

that one beef-fed Briton did the work of three Frenchmen
stuffed with bread and cabbage. If we are to thrive on vege-

tables, we should spend as much time on browsing as the her-

bivores all do. How would the City go on if luncheon took several

hours ? When I was a crack-brained Puseyite of nineteen, I spent

a whole Lent on vegetables, save Sundays, feeling no privation or

regret. My cheeks, however, permanently lost their due roundness,

and the next year I nearly died. I do not like flesh so well as other

foods, but I find it absolutely esscnti.al, not only to avoid suffering

and danger from heart disease, but also to effect digestion of other

food. Monks and friars are all deprived of flesh, because they have

taken upon themselves to live a life for which a normal man would

have too ninch blood.

After a too long Turkish bath once, I was seized with vomiting!?,

which threatened collapse. I w.as staying with a i)hysici.an, and
he tried all tho resources of tho art without avail. At last, I
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said I thought a mutton-chop would stop the nausea. He greeted
tliis with a pitying smile ; but, being at home, I immediately
ordered one. I ate it, and was all right in five minutes.

" Experientia docet melius quam mille magistri."
Hallyards.

LETTERS RECEIVED AND SUORT ANSWERS.

Bemkose & Sons. Received.

—

Hexkv J. Madge aska Mr. V,'. F.

Allen if he will show how much of the equation of time is referable

to the obliquity of the ecliptic, and how much to the eccentricity of

the earth's orbit ?—F. F.iKMER. I have not the least idea of the

name and address of the gentleman who had back numbers of

K.N'OWLEuge to sell. I noticed his communication and tore up his

letter straightway. Were you to advertise that you wished to buy
such, he might probably communicate with you.— J. F. Hobaet {':).

Be good enough to read the reply to " F. T. B.," with which the

"Letters Received and Short Answers" commence on p. 38.

—

R. W. Pope. Xot yet published.

—

Dr. Groth. Tou have no one
whatever but yourself to blame. Your letters were addressed to

The Editor of K.vowlkdoe, and in your reproduction of them and
the replies to them (omitting, by-the-bye, that on p. 452 of our
last volume) you are guilty of the gross breach of literary etiquette

of mentioning the gentleman you merely suppose to have written

such replies by name. What would be thought of the taste and
gentlemanlike feeling of a person who, having invited Editorial

comment on letters sent to the Times or the Standard, were to

reproduce his communications, and such comments, under the

heading of " CoiTespondence between Mr. Smith and Mr. G. E.

Buckle—or Mr. W. H. Mudford," as the case might be :•' Aa
a matter of fact, Mr. Proctor was some 4,000 miles off when
your communications reached this office, has never set eyea
upon a tingle one of them, and is absolutely innocent of

having answered them. 1 must insist upon your immediate with-

drawal of his name from the heading of your pamphlet. It is

utterly unjustifiable.—J. B. N. informs "Sigma" that lime water
will effectually neutralise the free acid in rancid butter, and thus
make it sweet.—D. H. I cannot make head or tail of your quotation

from Norie's " Navigation." Astronomers have always commenced
their day at the instant when the sun's centre is on the meridian.
For example, Oh. 30m. a.m. civil time on January 1, has invariably

been known as December 31, 21h. 3Um,, and it was not until the

fii'st of the current month that the Astronomer Royal at Greenwich
began to reckon the astronomical day coincidcntly with the civil one,

by putting its commencement twelve hoars back. See p. 486 of

the Nautical Almanac for this year.

—

Protea. The great red spot

on Jupiter, has definitely disappeared for more than a year in all

ordinary telescopes, but it was still perceptible in April last in the

great IS'5.inch Achromatic of the Dearborn Observatory at Chicago.

The reason why different spots give differents rates of rotation of the

planet is simply on account of their actual drifting inter ^e.—Tnos.
J. Savage. I was careful to recognise the merit and sound common
sense of yonr suggestion anent printing the value of all postage-

stamps boldly and conspicuously on them. As far as I understood
the rest of your letter, it appeared tome to consist of the contention
that because, after a lapse of years, the Queen's features would
alter, that hence, it was useless to attempt to give a portrait of her
at any given date ; and that the present head of a youthful maiden
should be retained. As it is impossible that yon can have expressed
yourself obscurely, it must have been my stupidity which caused
me to misinterpret your meaning. Ilave you ever seen the 3 cent.

Newfoundland stamp r—M. V. The snn is certainly not due east

at 6 a.m., or west at 6 p.m. all through the year. He will be so

very approximately at Greenwich this year on March 1^0, and Sep-

tember 22 ; but on June 21 he will be 15' 7' north of east at

6h. a.m., and as mnchN. of W. at Gh. p.m. : a condition of things

precisely reversed, in the sense of his being as much south of east,

on Dec. 21.—A Chairman of School Board asks Mr. Mattien

Williams to recommend a simple and cheap catechism of cookery for

school girls.

—

Fred. W. Fo.ster. I am most sincerely obliged to you
;

and have forwarded your communication to the proper quarter, in

order that the valuable hints contained in it may receive the atten-

tion they merit.

—

Dr. Kegan, A. Jikes Allen. Received with
thanks. Undoubtedly the day is to commerce all over the world
at Greenwich mean midnight, and this is the time that clocks

everywhere must show for scientific purposes. Whether any local

concurrent, or, so to speak, vulgar time will also be kept, though,

for the ordinary purposes of life may be a matter for discussion.

I should think that there must be; at all events at first.—W. A.
Thanks ; but it is a subject with which at least two members of

our staff are competent to deal.—A. SaL'L has made a pair of Bell's

telephones from the directions given in a book—but cannot make
them speak ; and asks for hints in woiking them. As I have Tiever

seen the directions referred to, this would be somewhat difficult.

Sprague's "Electricity" embodies as gcod practical details con-

cerning the construction of the telephone as you are likely

to get anywhere.—M. E. Mavrogoedato. How can I possil.'ly

explain a most abstruse mathematical question within such liniils

as are here prescribed to me ? See Glazobrook's " Physical
fiptics," pp. S25 to 331.—Poulto.k-le-Fvlde and M. J. H. The
A'l'ic roe?; rinics article is a not particularly brilliant specimen of

joking upon a small snbsti'atum of fact. Everybody knows that

the images of objects persist on the retina in tivie, e.ij., a burning
stick whirled round looks like a circle of light. A similar per-

sistance in sjiace on the retina is known as irradiation, and, in

virtue of this, all bright objects appear larger than they really are.

You can demonstrate this veiy easily by taking a sheet of white and
a sheet of black paper, and cutting out a disc from each of pre-

cisely the same diameter, say one inch. Then the black disc is to be
pasted upon a sheet of white paper, and the white disc upon a
black sheet. If now we regard these two discs, the white one will

seem notably the larger of the two, since its image encroaches on
the dark background, while in the case of the black disc the white
background encroaches on that. For the same reason, the white
disc continues visible at a distance whence the black one cannot be
seen. Hence it is true that any one dressed in white does appear
slightly larger than when clothed in black. The paragraphs con-

cerning the fat woman, the New York cars, the steamer, and the
battering-iam, belong strictly to the category of the anecdote of

the gentleman who ran so fast round a tree that he saw his own
back.

—

Tri'th will Prevail. A quasi-communistic book is sent to

this journal for review, and is handed for notice to a reviewer 1

supposed, from his knowledge of Sociology, to be competent to

judge of the questious discussed in it. Is he merely to prophesy
smooth things, or to give a candid and unbiassed opinion of

the woik? You are under an entire hallucination as to my
being " in the Tory camp." I have the most supreme con-

tempt for party politics. Pray obtain and read forthwith " The
Man reruns the State," by our greatest English thinker,

Herbert Spencer. Yon can buy it for a shilling.

—

The Duke of
NoRTHC.MBERLAND. Received.

—

P.4TERsox & Cooper. Received.

—

Student. I am ignorant where the present series of Gilchrist

Lectures are being delivered. Can any reader inform our corre-

spondent ? It seems to me that the Gilchrist trustees take sin-

gularly little trouble to make the localities of their lectures public.

—E. R. Edis. "Spirits of salts" is really an aqueous solution of

liydric chloride ; which, in the old chemical nomenclature, was
known as hydrochloric, or muriatic acid. It does not contain any
zincochloride. The latter is added to it (as workmen say) to " kill

it;" and such" killed" hydricchloride forms, I fancy, " Baker's
fluid," sold for soldering purposes.—A Beginner. The only

method of rigidly measuring the area of a sun spot is by the aid

of a micrometer; but this is out of the question with a 3-inch

telescope not mounted equatorially. A very fair approximation,

however, may be made in the following manner. If you will refer

to page ITS of Yol. IV. of Knowledge, you will find a description

of the method of viewing the sun by projecting his image on to a
sheet of cardboard. On such a sheet, then, describe a circle of 4 in.

i"adius, or eight inches in diameter, and divide such diameter into

32 equal parts, each, of course, j in. long. Through them rule

parallel lines. Now cross them with 32 other parallel lines, also

3 in. apart, at right angles to the first ones; then shall we have our

Sin. circle cut up into little sqnares, \ in. each way, or the -j^th of

an inch in area. The image of the sun is to be thrown upon this,

and the card and the focussing-tube shifted about until the sun's

image precisely coincides with, and exactly covers, the circle. Now,
at the earth's mean distance, the sun's angular diameter=32'"04.

So that each of our divisions will represent 1' very nearly indeed.

But on the sun's surface (at his mean distance) 1' = 27,018 miles aid
a "square minute," of course, 729,072,324 square miles. Hence,
by noting how many of our squares and parts of squares, a spot, or
gronp of spots fills, we can determine its dimensions. The angular
distance between two stars in the sky may be determined with a
sextant ; on a celestial globe with the flexible quadrant ; and by
trigonometrical calculation from their pilaces in a catalogue. If you
know anything of trigonometry I will willingly explain the last-

named method.

—

Uncle John points out that the quotation from
Shakespeare in Knowledge for Jan. 16 (p. 51) is from " Hamlet,"
act ii., scene 2, and should be :

" Doubt thou the stars are fire.

Doubt that the sun doth move." Pray don't be timid.— D. Fran-
ciscA DE Barros e Cunha. Subject to the due acknowledgment
of which you speak, I shall be very pleased indeed to grant you
permission.— Rev. J. M. Brackexburt. I have communicated with
" E.R.A.S." on the subject, and he says, in reply :

" The width of

the slots in the black disc of my anorthoscope is exactly 2 inch,"

whence it is pretty obvious that you have hit upon the right cause

of your preliminary failure.—Miss C. A. Martineau. Thanks,

but our columns are just now somewhat overcrowded as it
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is.—E. L. G. Next week.—Cn.\s. Dibdix. Received. Thoie
is no more vaUmble or mcritorions iiistitntion in the king-

dom tlian the Kovat National Lifeboat one; bnt it is impos-
sible to make the columns of a journal devoted simply to

science the channel of any special charitable appeals. — W.
CiBAxnv. I cannot even read it ; what looks like v being pro-

l>ably meant for r, and ) written for (presumably) r. It aeem.s all

participles, and is certainly untranslatable iu its existing form.

Whence did you get it ':—Tno>us Ayers. Will you indicate iu

what " processes of chemical change " the heat generated in a wire
hammered on an anvil has its origin? The Yarmouth Giizettc is, I

regret to say, unknown to me. I hear of it now for the first time.

-Dr. Lewins points out, in connection with letter 1573, p. ?4, that,

in line 21, " protoplasm" should be "proplasm," that "(etiology "

is misprinted for "aniology," and " intercraneal " for "inter-

cranial." I am not particularly concerned to defend the com-
positors (who don't always treat me with that loving-kindness which
I regard as desirable) ; but really your terminology is so compara-
tively novel that they, who are used to set up paragraphs " plainly

worded," may well be forgiven for a slip or two.—ExcELsroR. I

bare no recent ephemeris of Encke's comet at the place whence 1

write. You cannot see it though in a 3-inch telescope. It is, I

fancy, in Pisces. It will be in Perihelion about 1 a.m. on March 8.

— S. L. B. Of Messrs. Khrone and Sefemann, 8 Duke-strcet,

London, W.

(Pur Inbrjitors' Column.

We jive here, loeel hy wee!;, a terse description of such of the many
ini-eniions as tee think may he of use to our readers. Where it is

possible, the number of the patent is quoted, to enable those who

desire fuller information to procure the specification from the

Patent Office in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine ourselves to the more recent inventions ; but

it often happens that an article comes under our notice which,

although not quite novel, is worthy of mention for its utility and

ingenuity. In such a case we shottld not hesitate to refer our

readers to it. And while we thus iticrease the interest of our pages,

tee at the same time assist the inventors by giving greaterpublicity

to their inventions (Knowledge being a popular magazine) than

is accorded by the most excellent trade journals.

CHAMPAGNE WIRE-CUTTER.

[Patent No. 1,612. 1884.]—Of all the

silly, stupid, and absurd things ever
patented, this seems to be the silliest,

stupidest, and most absurd—at first

sight. A little thought, however, shows
it to be not only very ingenious, but
equally useful. Champagne is a wine
which, as is well-known, requires to be
well and securely corked. In consequence
of this, the cork is generally fastened on
with string, which, however, is liable to

rot. String is, therefore, never trusted

alone, bnt is mostly accompanied by a
binding of stout iron wire, so that, if one
fails, the other may still serve to keep
the cork in its place. Some firms are

satisfied with the wire binding only,

although they stand a chance of losing

their wine if the iron should happen to

get rusted through. But inconvenience
and danger, often resulting in serious

accidents, are experienced in breaking
the wire with knives, nippers, or

carving forks ; and even these instruments are not aways at hand
at the right moment. Mr. Maignen, of London, and M. Moquet, of
Kheims, have, therefore, introduced their cutter, which consists of

two flat pieces of metal cut into the shape of a fish, and rivetted to-

gether near the position of the fish's eye. Holes are made about
a sixteenth of an inch in front of the rivet, and through these holes

the wire is made to pass in binding the cork. The position and shape
of the "fishes" are indicated in the central figure. To cut the wire,

all that is necessary is to draw the fishes apart by their tails, as
shown in the upper figure. The leverage introduced by this means
breaks the wire very readily. The inner sides of the fishes have

JONES'S PATENT
IM?392a

''<t!L-

pieces cut out of thcni, wind' allow Vucm to act as cigar-cutters,
iu the manner shown in the lower figure. I'rcsuninlily, the cost of
this piece of apparatus i.s but a fraction of a penny, and can, there-
fore, add practically nothing to the cost of the wine. It is used
solely by Messrs. Moutigny & Co.

TIIK UATIIERLKV STEPS.

[Patent No. 3,928. 1882.] The accompanying illustrations

almost explain themselves. They represent an ingeniously-de-
signed pair of steps, patented by
;Mr. C. A. Jones (who has entrusted
tlio manufacturing rights to Messrs.
Matthews * Co.). It will bo seen
that by skilful disposition of the
material the weight has been reduced
to an exceedingly small amount, a
very decided advantage for domestic
purposes. They contrast strongly
with the heavy, clumsy slylo gene-
rally adopted, and one has only to

fe> bear in mind tlio mischief wrought
by the old form in the library, the

dining-room, and the drawing-room to see the advantage pertaining

to the invention. A pair 2 ft. 8 in. high weigh under 5 lb., and can,

therefore, be sent by parcel-post ! Other sizes are, of course, made,
and the better-finished specimens liavc an appeni-anco highly

recommending them to owners of libraries. They are exceptionally

strong, being able to bear the weight of a man on each step.

RAISING SUNKEN VESSEL.S.

[Patent No. 825. 1884.]—Mr. W. P. Thompson, of Liverpool,

has patented on behalf of Mr. R. W. Doherty, a device for raising

sunken vessels, which consists iu the introduction of a number of

llexible bags into the ship, and then inflating them with air sup-

plied through detachable pipes, by means of an air-pump carried

on board a pontoon. When the requisite amount of air is intro-

duced, and a corresponding volume of water, therefore, displaced,

the vessel rises to the surface.

WASHING-MACHINE.

[Patent No. 1,950. 1884.]—This machine is patented by Messrs.

Watson & Whalley, of Keighley. It is iu its construction and

action very simple. The clothes are briskly agitated, by moving the

upright lever backwards and forwards, by a dolly-head, furnished

with pegs so constructed as to minimise the risk of tearing the

is^m-

clothes. Gas-jets placed under the machine furnish means for
boiling or steaming the clothes. Mangling may also be performed
with the machine, which is provided with rollers coated with
delta-metal, a substance which is exceedingly tough and durable,

takes a brilliant polish, does not oxidise or rust, and which " pro-

duces a gloss on the clotheB equal to hand-ironing."
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(JPtir CbreiS Column*
By Mephisto.

THE British Chess Association is now an accomplished fact. It

is constituted under tlio presidency of Lord Tennyson, three

vice-presidents, and a council of twenty-one members.
The main objects of the 13. C. A. are : 1. The promotion of the

theory and practice of Chess in all its branches; 2. The conferring

of degrees for distinguished iire-emineuce in any branch of Chess,

or otherwise, at the discretion of the Council, namely, Master and

Fellow of B. C. A. ; 3. The holding of Chess meetings in the

principal provincial centres of the United Kingdom.
Amongst the items set forth (as yet merely by way of promise)

in the programme for 18S.J, are : 1, a National Toui'nameut ; 2, an

International Problem Tournament ; 3, the establishment of a Cup
for competition among cluba ; 4, other inter-club matches. The
Council will act wisely in making the third item their first and chief

business, followed by tlie inauguration of its first annual tourna-

ment. Problemists certainly deserve attention, but an International

Problem Tournament on a large scale in the first year of existence

of the B. C. A. would be uncalled for.

The subscription for clubs for all the benefits promised is very

low indeed, being 5s. for cvei'y twenty-five members. Individual

subscription is 5s. per annum, and as the society will largely depend
upon this source of income for funds, we hope Chess-players will

not fail to enrd themselves. Life membei'ship of the B. C. A. is

obtainable on payment of £3. 3. Secretary of the B. C. A., Mr.

Hoffer.

One of twentv-one games plavcd simultaneously at Worthington
Jan. 21, ltjS5 :-^

'

Ev.VN.s Declined.

White.
Mr. Giinsberg.

1. P to K

I

2. Kt to KB3
3. B to B4
4. P to QKtt
5. P to Kt5
G. KtxP ((.)

7. P X r {d)

Castles (/)
P to Q

I

B to Kt2 (;.

Bx Kt
P to QB4

13. P to Bo
11. Q to B3

9.

10.

11,

12,

Black.

Mr. .1. B. Mason.

P to K4
Kt to QB3
B to B4
B to Kt3
QKt to K2 (o)

P to Qi {•)

KtxP(<')
KKt to B3
P to KR3 (r/)

Castles

KtxB
Kt to KB5
Q to Kt4 (i)

B to KRO

1!>

20,

21
22,

23,

24
25,

20,

i27.

28,

White.
Mr. Gunsberg.

. Kt to QB3

. P to KB3 (l)

. Kt to KtO
, K to B2
. Kt to KE4
. P to Q5
. R to Q sq.

. Kt to KB5

Black.
Mr. J. B. MasOD.

B to E3
P to KB3
KR to K sq.

B to Q6
QR to Q sq.

E to Q2
B toB5
KR to Q sq.

RtoKtsq. 0)i,)K to R2
PtoKR4 PtoQB3(7i)

Black.

ilk
'A t

^3 ^" '^" ^ ;i
Whitb.

Whitb.

15. P to Kt3 (/)

16. Q X Kt (J)

17. PxQ,
18. PxB

BxR
QxQ
QBx KtP
RPxP

P to KR5 r X P
Kt to K2 (n) B X P
Kt (K2)toQ4 E to K sq.

E to QB sq. B to B5
ExE
P to QKt4
E to KB2
R toK2

29.

30.

31.

32.

33. E to K sq.

34. K X E
35. Kt to KG
3G. Kt to Q6

Drawn (p)*

NOTES.

(a) Kt to R4 is the proper move.

(/,) White may also (day B to Kt2 or P to B3, which he could

follow up by P to Q4 and Q to Kt3 ; in any case he would have a
good game. The Black QKt on K2 is more in the way than useful.

(r) CoiTectly played.

(d) If D X P, Kt X B. 8. P :< Kt, B to Q5. 9. Q to K2, Q to K2,

would not bo favourable for White.

(i) If V, to Q5 inbtead of Kt x P, then White would play

8. Kt X P, K X Kt. 9. P to QB3, threatening to get his piece back
ncvt move by P to QO (ch), with an open game and a P more.

(/) 8. Kt X P in.stead of Castling would lead to complications
without any particular advantage for White. Black's best reply to
this would probably be B x P (ch). 9. K to B sq., &c.

((/) Black should have Castled.

(h) Ycrj' often, especially in close games, or where the B has
free range, B to Kt2 is a serviceable move, but general principles

require the QB on the K's side. It would have been much better

to play B to R3. Black soon takes advantage of the unfavoux'able

position of the White QB by playing Q to Kt4, Kt to B5, ic.

(i) Black institutes a spirited but premature attack.

(,/) White would have kept the formation of his Pawns more
intact, and would have had a better game by playing B to B sq.

(/,) 10. K X B would have saved a P.

(I) 2U. Kt to Q5 would have been better, as it threatens to win
.1 P at once. Black from this point conducts his game with good
judgment and considerable power.

(m) Useless, Kt to K3 was imperative. The QP is thereby
weakened unnecessarily.

(h) Well designed. Of course. White cannot play P x P, on
account of E to Q7 (ch), but if Black would have played BxP
instead of P to B3 the game would have continued as follows ;

—

28.
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NEEDED STAR-SURVEYS.
By Eichard A. Proctok.

{Continued from jj. 83.)

THE proper way of applying the test by those statistical

methods which Struve loved,—but which I reject as

utterly inadequate for any but the simpler problems of

stellar distribution,—would clearly have been to have

counted the stars in the Milky Way (or on a galactic zone

of such and such breadth) noting the area of the region

thus dealt with, then to have counted the stars in the

regions of the heavenly sphere outside the Milky Way (or

that galactic zone) noting the area thus dealt with, and
then to have compared the wealth of stars in these two
areas—the galactic and the non-galactic. Supposing the

charts or catalogues used for this work to have n suited

from a fairly uniform survey of the heaven?, or were it

even only of the northern hemisphere, with a telescope of

small power, the result Struve would have thus obtained

would have been satisfactory enough.

This was not what he did. Probably he had not time.

The process he actually applied indicated certainly that he

was somewhat pressed for time, since it could not have
taken him much more than ten minutes. He took a certain

catalogue of stars down to the ninth magnitude. In these

the stars to a certain distance on either side of the equator

were arranged in the order of the twenty-four hours round

the ^celestial sphere (technically in order of their Plight

ascension) and numbered from first to last. The number
of stars in the first hour was thus indicated in the catalogue

as the number of the last star within that hour, the number
in the second hour was obtained by subtracting the number
of the last star in the first hour from the number of the

last star in the second hour ; and so on for the numbers of

stars in the third, fourth, fifth hours, and so on, up to the

twenty-fourth. Twenty-three sublractions gave Struve all

the statistics he employed. He found that the fifth, sixth,

and seventh hours on one side of his zone, and the eleventh,

twelfth, and thirteenth on the 'other, were richer in stars

than the rest, in such degree as to show that the Milky
Way, which crosses the equatorial zone aslant at those

hours is richer than the non-galactic parts of the heavens.

But it is hardly nece.-^sary to say that the real rtilative star-

wealths of the ]\lilky Way and of parts outside it could

not be properly indicated by so rough an inquiry as thi.-;.

It atlbrded an independent proof of the general law which
Sii- W. Ilerschel had already recognised at the bt^ginning of

the present century ; but it scarcely added more to our

kuowlcdge.

My own inquiry into this ])articular point involved

rather more labour. I proposed at first to use the cata-

logues aud charts of Argelander, in which 324,198 stars

(down to magnitude 9-10) are included, taking the nume-

rical distribution over the Milky Way, and then over

regions outside of it. But a few tests showed me that

while this method would involve almost as much work as a

process of actual charting, it would be much less satis-

factory. I determined, therefore, after consulting the

venerable Sir John Herschel on the subject (this was

but a year before his death), to chart every single star of

the 324,198 in its proper place, on an equal surface projec-

tion of the northern hemisphere,—that is, a projection in

which equal surfaces on the heavens were represented by

equal areas in the map. I laid down in pencil a series of

radial lines a degree apart (3t!0 in all), and ninety-two

concentric circles at one - degree distances (gradually

diminishing outwards), corresponding to the particular

projection which I was employing. Then in the 33,000

spaces thus formed I marked in the stars shown in the

corresponding 33,000 spaces of Argelander's forty charts.

Thus I had, charted on a uniform scale, all the stars

observed by Argelander and his assistants, during seven

years, in their survey of the heavens from the north pole

to a distance of ninety-two degrees all round, or to two

degrees south of the equator.

The work occupied me in all almost exactly four hundred

hours.

But the result was, I think, well worth the trouble.

In the first place, I note a peculiarity in the large chart

of 324,198 stars, which attracts attention at once, yet is

manifestly accidental, or due, rather, to the method in

which the original series of 4<l charts, and the single chart

itself, were formed. The peculiarity is a defect, though of

little importance,—yet interesting as illustrtting the points

which have to be attended to in such woik. The circular

chart seems to show in places multitudes of concentric

streaks produced by the aggregation of stars along certain

very narrow zones, concentric with the boundary of the

map,— that is to say, having the north polo of the heavens

as their centre. As my fiiend Professor Young pointed

out, there cannot conceivably be any real tendency in the

stars to form circular zones around the pole as centre, or

along declination parallels : yet such a tendency seems

manifestly suggfsted by the appearance ot the great chart

when closely studied. So far as the broad results sought

and obtained are concerned, this peculiarity is of no more

weight than the direction of the linear .streaks by which in

an engraving effects of light and shade are produced. Still

until or unless the peculiarity is explained, it detracts

something from the confidence with which those broader

results are accepted.

Not really existing in the heavens, how does this pecu

liarity of star-distribution come to appear in the chart ?

The answer, though not at a first view obvious, is simple

enough. The wonder would be if the peculiarity had not

shown itself. Argelander and his assistants, in their survey

of the northern heavens, swept the skies in circles round

the north pole, after the manner of survey with the

equatorial telescope, which works in that sort (its main

axis being directed polewards). Now herein is at once a

possible cau-e of circular striation in the resulting charts,
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from tbe circumstance that one sweep might be maile -n-hen

the air was exceptiuually clear, wheu moonlight was
wanting, and other conditions for showing faiut stars

favourable (amongst other causes, difference of observing

power among the tix who took jiait in the work must be

taken into account), while the next sweep might be made
under conditions unfavourable for the work. This, how-

ever, is only a possible causa of circular striation, though

in so long a seiies of observations it must inevitably have

occurred at times, and so had ccrlainlij a share in producing

the peculiarity in question. But ttitre was also a sure and

certain cause of striation. The field of view of a tele-

scope is a circle, and in "sweeping" the centie of one

field runs along a certain arc, while the next field is

taken a certain distance south of that arc (or north

of it, according to the way the ob-erver works). Say

the field is half a degree in diameter, and the change

north or south for successive sweeps nearly as great of a

degree, so that one field only overlaps by a little the field

next norih or south of it. Then it is clear that the chance

of discerning a faint star near the course along which the

centre of the field sweeps is much "reater than the chance

of discerning a star where tbe fields overlap ; for in one

case a whole diameter of the field is available for search, in

the other only a short arc. In sweeping, the star will not

escape in one case if it be seen at any part of the compara-

tively long time during which that diameter is pasiiug ;

but in the other case, if it be not caught while the short

arc is passing it will not be caught at all. Thus, it is abso-

lutely certain that fewer stars will escape along or near the

tracks of the centres of the sweeping fields than midway or

nearly midway, between the tracks of the centres. A con-

centric circular striation must necessarily result. To this

must be added the probability that, however carefully I

marked in my ninety-two circles there may have been

slight departures from their true positions, whereby some

of tbe zones were made slightly wider or slightly narrower

than they should have been. This would make the striation

more marked in some places less marked in others than it

would otherwise have been, but, on the whole, would help

to make it coarser, and therefore mare obvious.*

But, thus explained, the circular striation is of no more
moment than the linear striation in engravings.

(To be continued.)

* It is interesting to notice how inevitably any peenliarity in the

method of distribation in Each cases is bound to show itself. I

remember being very much struck by an example of this which

arose when I was endeavouring to secure perfectly equable chance

distribation for comparison with the unequal distribution of stars

of various orders, which I regard as so important a feature of the

stellar heavens. After trying various methods I thought of the

following :—I drew a square 10 inches in the side, and divided it

into 10,000 squares by equidistant parallel lines in pencil, 100 eat-h

way. Opening then a book of logarithms at random, I brought

down a pencil point at random on the tables of figures, taking out

the digit nearesit the point. When I had obtained four digits in

this way— as say 4725, I regarded the two first as showing the

number of divisions I was to take along one side of the square, in

this case -!7, and the other two as showing the number of divisions

I was to take along an adjacent side, in this case 25,—where these

divisions crossed, that is where the 47th row fx-om the left crossed

the 25th from the right, was the square in the middle of which I

was to set a point. So I went on until I had marked in many
thousands, and indeed tens of thousands of points. For I got others

to help me in the work. Here surely was a method of pure chance,

bound to result in equable distribution. But no. When the work
had gone far enough, I rubbed out the pencil Ukcs, and found a

marked tendency to parallelism in certain bands where there were
more dots than elsewhere, this parallelism showing itself on the

vertical zones corresponding to the numbers 2, 3, ... 5, 6, ... .

8, 9, 10, . . . 12, 13, . . . 15, 16 18, 19, 20, . . . 22, 23,

.... 25, 2G 28, 29, 30, and so on, and on the horizontal

bands corresponding to the same numbers. The light bands corre-

THE ENTOMOLOGY OF A POND.
By E. a. Butler.

THE MARGINS.

ALL the insects hitherto considered spend more or less

of their life either actually in or on the water, and
are therefore correctly designated aquatic ; but there still

remain others, which, though terrestrial during their whole
career, must yet receive a passing notice, since they are
closely associated with water, which, indeed, seems to be
almost as essential to their existence as to that of their

truly aquatic brethren. They constitute the very abundant
fauna that sports about on the banks and round the margins
of our pands, and consist chiefly of beetles, which belong
for the most part to the two sections, Geodephaga, or car-

nivorous ground-beetles, and Brachelytra, or rove-beetles,

the characteristics of the latter of which we considered at
some length on a former occa.sion (see Kkowledge, Vol. Y.,

p. 26). ^Suppose we have a gently- shelving bank, with plenty
of loose stones lying about over the partially-consolidated

mud of which it is composed ; when bright sunshine lights up
the scene this .spot will swarm with life, little beetles rush-
ing about, hither and hither, as fast as their legs can carry
them, and that is sometimes at a truly marvellous pace.

Bat the liveliness of the scene will be apparent only to the
close observer ; if any one, without gazing at any one spot
in particular, merely takes a general view from the usual

level of his eyes, he ?«r'y become dimly conscious of a few hazy
f. rms moving about at his feet, but no more than that ; and,
in all probability, he will see no living being at all, and will

think the place utterly barren of life, but let him condescend
to stoop, or better, go down on his kuees, and fix his eyes

on some definite spot for a few moments, and he will soon
see first one queer little form, and then another and another,
crossing the field of view, till at last, when his eye has
become familiarised with the outlook, and he is able to cover
a wider area without losing sight of the details, he dis-

cjvers multitudes of creatures trotting about in all direc-

tions, each intent on the absorbing business of its own little

life, and he wonders how it was possible for him to have
missed seeing them before. If the isame spot be visited on
a dull day, the population will appear to be much more
scanty ; many of the inhabitants will have retired under
shelter, and must be 'sought for under the stones, etc. If

there be simply muddy banks, or better still, a broad mud
flat, only recently left liare by the lowering of the level of

the water through evaporation, vast numbers of tiny rove-

beetles will be seen running about in all directions, many
of them turning up their tails over their backs, as though
they would utilise them as umbrellas or sunshades. If,

again, there be here and there jiiles of dead leaves, bits of

sticks, or other rubbish, washed up and stranded when the

water stood at a higher level, these heaps, on being turned
over or shaken above a piece of paper, will often yield

abundance of beetles of various kinds, which have been
putting up there in temporary lodgings, or perchance have
been finding therein excellent board as well as lodsins.

S"me of these riparian beetles are adorned with most
brilliant metallic colours—green, golden, bronze, coppery;
and, as they dart swiftly about in the sunshine, like flashes

of light, they look marvellously beautiful. One of the

handsomest, Ancliomemis marginatus (Fig. 1), is a fairly

sponded to the vertical and hoi-izontal bands numbered 1, . . .

4, .... 7 11, ... 14, .... 17, .. &c. The explana-
tion was simple enough. The figures representing 1, 4, 7, cover
less space than the others, and by my method of taking out
digits there was more chance of taking one of the fat figures,

0, 2, 5, G, 8, and 9, than one of these lean figures, 1, 4, and 7.
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common insect. It is about j;-inch long, of clep^nt shape,

ha%"ing quite the air of one of the t'/iV- of coh^optorous

society, and with rather long and slender logs, iudiciitive

of agility and speed. It is a very chameleon in colour,

generally greenish or coppery, but the exact hue depending
on the direction in which it is looked at, and down the

outer edge of its wing-cases runs a narrow, pale yellowish-

white marginal band. Though clad in splendid attire, it is

Fi?. 1.—Anchomenus marginatus. Fig. 2.— Elaphrus riparins.

a hard-hearted and merciless being, and many are the
small beetles that have cause to rue the day on which it

first a]ipears amongst them ; in fact, what with this and
other predaceous insects, the bank we have imagined is a

terrible scene of warfare and carnage ; and, though all

seems so peaceful to our dull senses, yet could we but
improve our auditory powers to microphonic acuteness, we
should hear the crunching of hard corselets on every hand,
as the smaller and weaker mail-clad forms fall one after

the other under the jaws of their more powerful assailants.

Several other Anchomfin may often be found in similar

situations, though few of them can make such pretensions

to beauty, except in form.

Anchomenus manjinalus is rivalled in elegance by two
very peculiar beetles, whose full splendour, however, does
not appear till they are viewed with a lens. They are

called Ekiphrus ripnrius and cvpreits. The former (Fig.

2) is dull bronze green, and the latter deep purplish
brown, and both have on their roughl)' shagreened wing-
cases a number of curious oval depressions, which in the
former species are of a lovely violet colour. Their eyes
are very prominent, as is often the case with moisture-
loving insects, and their legs are exti-emely slender for

such comparatively bulky creatures. They dart about
with great agility, ever and anon suddenly stopping, and
then as suddenly dashing off again at full speed.

Mud flats and the margins of ponds and streams aro

excellent localities for the large genus of carnivorous
beetles called Be/uhidhua. It contains nearly fifty British

species, which are amongst the smallest of our terrestrial

predaceous beetles. They are elegantly formed, very hard,
brightly polished beings, usually dark-coloured, and often
having four yellow spots occupying more or Icfs of their

wing-cases. One of the commonest of these is B. quadri-
gvMaium, a most brilliantly polished, dark greenish-blai k
insect, with four conspicuous yellow spots on its back.
The genus may be recognised and distinguished from most
others of the Geodephaga by the peculiar structure of their

maxillary palpi, the terminal joint of which is very slender
and pointed (Fig. .3).

Of the rove-beetles, many very distinct types are repre-

sented ; the Steni, those little pox-marked creatures de-

scribed in the article referred to above, are here in full

force. These quaint little beings, encased in their hard,
unyielding armour, and with their long, stiff tail, have a
strikingly reptilian aspect, and would certainly serve very
well as models for the dragons at pantomimes ; and as they
go glaring about with their huge, prominent eyes, they
must look formidable objects to their tinier brethren in the
coleopterous world. Other genera, cylindrical in form,

short-legged and broad-headed, excavate little burrows in

the mud, from which it is not easy to entice them.

FiiJf. 3.— Maxill;u-y

I'nlpua of

Beinbidium. Fif,'. 4.— Saliia piiosollii.

But the Hi'iiiiptcra also supply their quota to the
marginal fauna, especiilly from one family, the Saldida;
which contains only one British genus, Salda (Fig. !).

They are small, oval insects, blackish in ground colour,

with whitish or pale yellowish-white markings. They aro

some of the most active creatures imaginable, running with
great agility, and alternating this mode of progression with
.^hort jumps, or rather with what must be regarded as h.alf

jump, half flight. Hence they are the most tiresome thiugs

to catch ; if you try them with the net, they stick so close

to the ground that the difficulty is to get them into your
trap ; if you adopt the stalking nu tliod, and go down on
hands and knees (no very pleasant task on a mud-llat) and
stealthily pursue them, following up e.ach individual as ho
skips away, and aimiug at him with moistened finger every
time he settles, you will probably find that he is ofl' on
another jump long before your finger can be brought down
upon him ; and when at last, by a more careful stroke than
Usual, you have got him safely underneath the pursuing
digit, you probably find that the blow has been made too

heavily, and that, instead of securing contact between
yourself and your insect, you have simply made an oval

dent in the mud, at the bottom of which the poor creature

lies, half-embedded in the plastic material, as though you
were going to take a cast of him, and the chances are that,

as soon as you have extricated him, and are about to

transfer him to a pill box, he gives a hop, skip, and jump,
and disappears in a trice. So, much hunting yields but
few Saldas, and he who desires to cultivate the virtue of

patience, cannot do better than try a day's Salda-hunting.

The insects are gregarious, and are often very numerous in

suitable localities. There is no mistaking them ; their

family likenes.s is very strong, and there is no other
Ilemipterous insect with which they can be confounded.

Like the Elapliri and Steni amongst beetles, they have very
prominent eyes. They may be found in all tlidr stages in

the same localities during the summer montlis. Even
when young, they possess considerable jumping power,
though, of course, less than when fully grown, as they have
then no wings.

Vast armies of flies, too, frequent mud flats, especially

whin the mud is none of the purest, and contains quan-
tities of decaying vegetable or animal matter. The flies

themselves swarm either on, or immediately over, the mud,
while their larvre, or maggots, live on the putrescent matter
it contains. If quantities of swampy mud, moss, dead
leaves, kc, be placed in a box with a glass cover, multi-

tudes (f flies will in couise of time hatch out, and will, no
doubt, greatly puzzle the student who desires to undertake
the formidable task of identifying them.

Here we must bring to a clo.se this series of papers on
pond insects. The subject is a most extensive one, and
nothing more than a brief outline could here be attempted

;

ttill, it is hoped that enough has been said to induce some
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readers to undertake the systematic study of this particular

branch of natural history ; it luay be confidently recom-

mended as being an attractive study, and affording plenty of

.scope for deep and careful thought, as well as for pains-

taking and accui'ate observations, which are still much
needed.

TRICYCLES IN 18 8 5.

By John Bkowniki;.

{Chairman of the London Tricycle Chd>.)

THE STANLEY SHOW.

IN spite of the defection of a number of the principal

makers, this year's Great Tricycle Exhibition must be

pronounced a complete success. The arrangements were

so good, that each exhibitor's machines were equally well

shown. The leading firm among those who stood out were

as well represented as if they had exhibited their machines

themselves. Never, on any previous occasion, have the

machines been seen to equal advantage. I recollect asking

a lady friend what she had seen at a microscopic soiree.

" Ob," she replied, cheerfully, " such a lot of people looking

through microscopes !

" At several shows, owing to the

machines being put in nooks and corners, I have frequently

seen a lot of people looking at tricycles without being

able to look at them myself. This was not so at the

" Wheelerie"." It was the sulyect of constant remark

that you had only to walk round the building to see every-

thing in it.

Stailey aud SiiUou's Safety Bicycle.

Space cannot be spared in Knowledge for even a list of

the tricycles and accessories e.xhibited— 284 in number. I

i-hall notice, therefore, only those exhibits which show

iri"enuity, novelty of design, or excellent workmansiiip.

First, then, I would specially note Pausey's Pioneer

Direct-Steering Tricycle. This machine has two 35in.

driving-wheels, geared up to 51 in., and a 20-in. front-

steering wheel, tangent wheels without laced spokes, double-

driving arrangement, and band-break. The machine steers

like a bicycle, with a cross-steering bar, which can be used

at pleasu'-e with either hand or both. The inventor states

tliat the vibration is less than that of machines with large

wheels. This is due to the (act that the rider is placed

midway between the three wheels. The weight of the

machine is stated as 48 lb., and I should suppose this to be

about correct, as I found I could lift it very easily well off

the ground with my left hand.

This is juat .such a tricycle as I have been urging the

makers to bring out for the last year or two.

The same maker has a good safety bicycle on a similar

plan ; but I consider the most original and be.^t safety

bicycle exhibited is Starley & Sutton's, of which I give an

illustration.

From this it will be seen that the hind wheel, which is

the driving-wheel, is nearly the same .size as the front

wheel, and the sitter is midway between then\ This

machine is safe, is very superior to most safety bicycles,

and must have the minimum of vibration for small wheels.

It is almost unnecessary to say that the workmanship is all

that could be desired.

Starley Bros., of "Salvo" fame, make a very fine

display. I would mention particularly their Salvo Tandem,

elegant in design and exquisite in workmanship ; their

two-track Special Salvo; also their youths' tricycle, with

40-inch driving-wheel, a double-driver, with band-break.

This machine would carry twelve stone safely. At the

price, £1'2. 10s., it is the cheapest machine I have ever

seen.

Ruoker's exhibits are nearly all novelties. That which

struck me most was a new direct-action steering arrange-

ment for a front-steering tricycle. A pair of bicycle

handles in front of the rider are attached by a long rod, at

an angle of forty-five degrees, direct to the top of the

spindle of the steering-wheel by a Hook's joint. Tlie steering

is effected by raising or lowering one of the handles, the

position of the rod, which works in a roller, remaining

unchanged. The upper end of the rod is supported on a

long, flexible, flat spring, which prevents the vibration of

the front-wheel from being communicated to the rider.

I shall have this steering arrangement adapted to my
two-chain, central geared Rucker, which is the fastest

machine I have ; and when I have tried it well, I will

report upon it further.

The principal novelty in machines shown by Rucker is

a Safety Tandem Bicycle, in which one rider sits in front

of the small wheel and one behind it, on an exactly similar

plan to the Humber Tandem Tricycle. Both drivers work

by means of one chain on a driving-wheel, about 30 in. to

38 in. diameter. The machine should be fast and safe, and

it certainly is compact, light, and strong.

BurJesa's Storliug " Queeu " Front-steering Tricycle.

Adam Burdess exhibited a capital front-steerer, fitted

with patent screw arrangement for putting on the break
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and for steering. This I should take to be the safest

tricycle made, as, vrheu the break is applied, the riilcr may
leave go of both handles when running down a hill without

fear of the machine running too fast or changing its

course. The engraving shows this machine with Burdess's

spring seat, but it is made also with Harringtou'.s Arab
spring and suspension-saddle.

The Invicta Tricycle, with ten-speed arrangement, is

so novel that I propose riding it for a time and reporting

on its performance, as it is the only multiple-speed arrange-

ment in which the speed can be changed while the machine
is being driven up hill.

Of course, Starley it Sutton's Coventry Chair and
Despatch Carrier tricycles were shown, but these I have
described in previous articlts.

Weston's Convertible Tandem is an ingenious and well-

made machine.

The leading feature in the Stanley Show this year was
safety bicycles. I do not believe these will take with the

public to the extent that makers anticipate, but they will

have an important eflfect in bringing about the further reduc-

tion in the size of tricycle-wheels which must come. Only
this week Mr. Warner Jonc3, the inventor of the Devon
Tricycle and Swing-frame, has, after a most elaborate inves-

tigation, published an article in the Tricyclist, in which he
gives, as his matured opinion, that a man G ft. liigh should

ride a machine with 48-in. wheels if he rides directly over

the axle, but that the wheels may be 2 in. smaller in cir-

cumference for every inch he sits in front of the axle. Mr.
Warner Jones says :

—" Choose a wheel two-thirds your
height "

; and elsewhere :
— " For every inch forward the

wheel can be reduced 2 in. in circumference."

As I am 5 ft. 3 in. high and sit six inches in front of

my axle, this would give for my use wheels 38 in. diameter,

and this is exactly the size I have had made for my favourite

machines, though I have some made with 3Gin. wheels,

which I like nearly as well.

Mr. Percy Letchford, who is above middle height and
medium weight, and is well known as a fast and daring

rider, is having a Humber made for him with 30 in. wheels.

Hi s opinion of the machine will be awaited with interest.

THE BEGIXNING OF LIFE.*

By Eichard A. Proctor.

{Continued from p. 89.)

I
MAY, in passing, correct an error which is repeated in

nearly all our text books of astronomy. Indeed I

have never seen the correct statement in any work specially

devoted to that science. It is constantly stated that while
the place of the vernal equinox moves steadily in one direc-

tion, meeting the earth (the precession of the equinoxes),

the point of nearest approach moves steadily in the opposite

direction. But this is not the case. The motion of the
perihelion is sometimes in one direction, sometimes in the
other. All that can be said about it is that it is oftener
progressive than retrograde, and that just now it is in the

midst of a steady progressive motion which has lasted for

many thousands of years in the past and will last for many
thousands of years to come. I quote from my article on
astronomy in the " Encyclopredia Britannica" the following

table, showing the position of the perihelion, and the

amount of the eccentricity of the earth's orbit, at intervals

of 10,000 years from about a million years before Christ to

the present time. Excerpt from 100,000 B.C. to 2.50,000

* From the Nero York Tribune, bnt corrected, extended, and
illustrated for Knowledge.

B.C., for which
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To these add Croll's special calculation for the maximum
eccentricity between 851,000 n.c. and 849,000 B.C.

Ycirs B.C. EccMitricity.

851,000 007454
850,000 00716G1
8-i',),500 007-100
840,000 007450

The above table is the result of mathematical computa-
tions not open to doubt or question. Any one who
examines it will find a remarkable discrepancy between
the actual movements of the perihelion and those in the
books. These last resulted from a misapprehension of

certain results presented by Lagrange and Laplace (inde-

pendently), indicating a certain progiesbive movement of

the perihelion, which can be emjiloyed in all formula
extending over the range of time covered by the history of

astronomy. ITsed as they have been, as if they applied
to hundreds of thousands or millions of year.-i, they lead to

entirely erroneous conclusions.

In passing, also, I may note another common error.

Many imagine that the path of the earth is obviously
elliptic as well as obviously eccentric, and suppose that it

is only the carelessness of astronomical draughtsmen which
has caused the earth's path to be always represented as
circular. But, as a matter of fact, while the eccentricity is

obvious enough on the scale of the usual astronomical
diagrams, the ellipticity is too small to show. Even at the
time, 850,000 years ago, when the earth's orbit had the
greatest eccentricity it has had for the last two millions of
years, and very nearly the greatest it can have, the shajie

of the path was appreciably circular. Putting the mean
distance at 13, and the eccentricity (regarded here as a
distance) at 1, the departure from the circular form (that
is the greatest distance by which the earth's elliptic path
fell within the inclosing circle) would be represented by no
more than the diflerence between the square root of 109
(i.e., 13) and the square root of 168 (about 12 90). The
numbers 325 and 321 represent the actual proportion
between the greatest and shortest axes of the earth's orbit.
So that if a circle is drawn with a radius of 3] in. it

nowhere de])arts more than the 100th part of an inch
from the ellipse which would represent with perfect
accuracy the orbit of the earth 850,000 years ago, when it

was so much more eccentric than it is now. (See figure at
page 89, No. 170.)

"Tau Sigma's" theory was associated with somewhat
daring ideas as to southern glaciers far vaster than any
now existing, and he advanced a new interpretation of the
glacial epoch. Lyell's interpretation, based on Croll's
calculations, seems quite sufficient to meet all the require-
ments of the case. But there can be no doubt that the
great Antarctic Ocean region is a terrestrial feature well
worth careful consideration. If Adhemar's theory, that the
northern and southern hemispheres alternate as the chief
oceanic regions, had not been accompanied with so much
that is unsound, it probably would have been regarded as
well worthy of consideration in this connection. There can
be no doubt whatever, it seems to me, that the present
arrangement is the result of a di.-,turbance which has
caused the centre of gravity of the earth's solid mass—or,

to be more precise, of that portion of her mass which is

bounded by a solid surface—to lie measurably south of the
centre of figure.

It is certain that the oceanic surface in the soiithern
hemisphere passes outside the mean surface which the ocean
woiild have if the attractions of the solid globe were more
uniformly directed towards (not precisely to) the centre of
figure. The sufficient and convincing proof of this is found
in the forms of terrestrial promontories, which show that

the general surface of the solid crust is not concentric with
the surface of the watery envelope. But there is another
proof scarcely less convincing which I pointed out seven-

teen years since—I mean the low barometer of the southern
hemisphere. If the sea level rises above its natural mean
level in the southern hemisphere the sea surface there would
present the constant characteristic of high levels—a low
barometer. Now this is precisely what has long been
recognised, and had long been regarded as mysterious,

though Maury supposed he had found the interpretation.

The seas are drawn southward becau.se the earth's centre

of gravity is south of the centre of figure. The water
thus drawn southward stands m effect as a raised surface

above the mean level. The air is also drawn southward
;

but the centre of gravity for the air is the centre of gravity
of tlie entire mass formed by the solid earth and the waters
of the sea. The mean density of the solid earth being
nearly six times that of water, it follows necessarily that

the centre towards which the air is drawn, though south of

the centre of figure of the solid earth, is north of the centre

of figure of that incomplete sphere of whose surface the

surface of the ocean is part. Hence, estimated for the sea

level, atmospheric pressure is higher in the northern than
in the southern hemisphere. Whether with a change in

the position of the perihelion the water will be drawn
northward, and these relations reversed, remains to he

seen—a few thousands of years hence. Let us be patient.

THE WORKSHOP AT HOME.
By a Working Man.

AVERY handy, in fact almost indispensable, thing in

every house is a step-ladder, or, as it is nearly always
called, "a pair of steps." After the rather more com-
plicated work which we have lately been about, the reader
will find it a comparatively easy job to make one. Fig. 37

Fig. 37.

gives a side-view of our steps when completed. For the

sides, s, s, the steps, st, st, and the top, t, we shall use deal

1 inch thick in the rough ; this will plane up to the proper
size. We will make the sides 5 feet 6 inches long, a very
handy size, and they shall be 4 inches wide. This will

enable us to get two out of a 9-inch plank. The steps, st, si,

are also cut out of 1-inch stuff" (I mean 1-inch before it is

planed up), and are 5 inches wide, so as to project an inch

in front of the sides. Counting the top, f, there will be seven

steps 9 inches apart. They are let into the sides by grooves,
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just as our bookshelves were (Figs. 'JO and 30, Vol. VT.

pp. 479 and 180) ; ;^
in. gives a secure hold, and they may

further be glued and screwed (or nailed). As for the

length of the st^ps, we may make the one next the

ground 1 1) in. long, inside measurement, and the sixth one

connting from the bottom 1 ft. long, inside measure. This

spreads out the base of the step.*-', and makes them stand

more firmly and securely on the ground. In the front, I

may mention, the projecting part of the step extends

across the whole width, as shown in Fig. 38, A, the pi. in

of the step itself being shown at B. Perhaps I ought to

have said before this (whut, though, the figures will have

made quite clear) that the top and bottom of the sides >< s

must be cut on a bevel to the angle at which the steps

will stand when in use. For the top, I, wo shall want a

piece of inch deal Gin. wide and 11 in. long. A little

attention will show that this will overhang the top of the

completed .steps 1 iu. every way. To make a neat job the

A

it
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M. They are usually convenient ; but in truth you can
use any form you please, so only that you assure yourself

that each rectilinear element diflers eventually from the

corresponding curvilinear element, by an area which even-

tually bears an evanescent ratio to either.

A. Give me au example where some other elements than
rectangles are employed. You have already used triangle?,

but I should be glad of another example.

J/. Let us for a change deal with the epicycloid ;

—

Fig. 2.

Let A (Fig. 2) be the vertex of the epicycloid A P D,
A./} B the generating circle (radius a) ; B D the circular

base (radius?)); AT the enclosing circle (radius 6 + 2«)

;

<) D T radial.

Through two neighbouring points P, Q, describe arcs

Py. Q '/ about 0. Join A.p, A q, and draw tangents P L,

Q M to the epicycloid. Then we know that if ^ L, O m M
1 >e drawn cutting B D in / and m, I P and ut Q are .square

to PL, Q M respectively. Thus regarding L Q M as a
triangle (which it is, in the limit) and comparing its area

with that of the triangle j) A q, we see that since the sides

L Q, Q M are equal to ;; A, A.q in the limit, the areas

)' Aq, L Q M, must be proportional to the angles p A q,

L Q M. Now it is obvious that if m M were parallel to

/ L the angle L Q M would be equal to the angle p A q (for

M Q, L Q would make the same angles with these parallels

that A q, Ap make respectively with A B). But since in M is

inclined to Jjl, we must add this inclination; viz. the
angle I O M, to the angle ;) A q, to get the angle L Q M.

A. How are we to do this ?

M. From the way in which the generating circle rolls in

marking out the arc PC,), we know of course that / »i is

equal to p q. Hence, joining G p, q, we have
angle 1 m

: p C q :: G p : O I :: a : b

angle 10 m:pAq::2 a:b (for angle p Cq=i2p Aq)
and angle LQ M (= 1 7)i+ p A q) : p A Q :: i a-i-h:b
wherefore area L Q M : area p Aq y.i a + b -.b.

This being true of all such elements of the re.spective areas
A Q D T and ApqB,it follows that

area A Q D T : semicircle A;;(/B:: 2 a + b -.b

or area A Q D T=^^^— . generating circle.

A. What is the area of A Q D B 1

J/. That is easily determined. We know the area
ABDT.

A. I do not.

If. Pardon me ; I thought you did.

A. Well, I suppose the area is easily obtained. Area

B D is equal to .V the rectangle under B and the

semi-oircumferenoe ofOBD=—— Then

area A T=area B D . ( 1 = — ( ,
)

[ b- / 2\ b J

w a b

wherefore area A B D T=0 A T-0 B D= 2 tt a-Y'lti'')

J/. That is right ; but there is a better way of obtaining

this result. Imagine A B carried round to D T. Its

centre C describes the arc C c, and by a useful property,

easily established, the area equals rectangle under arc C c

and diameter A B

or area A B DT=7rff . —— . 2 a=2i^a-| Jl-\as before.
b \ b )

A. We have now, then, only to take area A Q D T from

area ABDT.
31. Precisely

;
giving us

area AQDB= 2.«=(:i+i) _ .,r[^)
_Tra-/2a+3b\

~^[~b~)
Thus the whole area enclosed between one arc of an epi-

cycloid and its circular base

(^') generating circle.

When the base is straight, or l> is iuGnite, this result

I since — then vanishes ) becomes,

V ^ /

area between a 03 cloid and its base = 3 . generating circle,

as already shown.
.1. How about the hypocycloid 1

M. You will find no difficulty in dealing with that

curve by the same method. It will be a useful exercise.

You will obtain the following results,

—

Area between ciiiej'cloid and base = ( -^ + -—
)
generating circle.

Area between cycloid and base = 3 times generating circle.

Area between hypocycloid and base = [3 — r^
J
generating circle.

A . So that if you have three generating circles of radius

a, one rolling outside the second rolling inside a circle of

radius b, while the third rolls along a straight line, then

Epicycloidal area -|- hypocycloidal area = 2 cyoloidal

area.

M. Yes ; willi many other relations of a similar kind

noted among the problems to my " Geometry of Cycloids."

The whole of the new rolling stock of the Mei'3ey Railway and
Tunnel Companj- is, says the Engineer, to be fitted by the Pintsch's

Patent Lighting Company with the Pintsch gas-light. Two lights

will be fitted in each compartment, and will cost then less than one
oil-lamp. The system is gradually finding its way into the car-

riages on oijr leading railway systems. The Midland llailway

Comp.any has 121 coaches fitted on this system, the Great ^Vestern

38; the South-Eastcrn, 151; the Metropolitan District, 301 ; the

District, 350; the London and South-Western, 553; the Great
Eastern, 592; the Caledonian, 208; the Glasgow and South- Western,
250 : the North British, 36, and the Mersey Railway, 5G. This
gives a total of 2,059 coaches fitted on this system on British

lines; but the number thus lighted in all countries is over 17,500,

besides which there are locomotiyes fitted with head-lights burning
Pintsch's gas.
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ELECTIUCITY .MA.X'S SLAVE.*
Bv Thomas A. Emsox.

THE TELEGRAPU, TUE TELKPIIOXE, THE ELECTRIC
LIGHT AXD THE ELECTRIC MOTOR.

AMONG the many factors whicU have developpd com-
nierce and industry and stimulated all the forces of

progress during the last half century, none has jilajcd a

part so radical and essential as electricity. Hardly a

single nerve or fibre of th it complex body which wc call

society, that has not thrilled and vibrated with its influence.

It has strengthened the bonds of international amity ; it

has quickened all the methods of trade, and lent ten fold

precision and celerity to the innumerable agencies by which

it works ; it has breathed new vitality into the arts and
sciences ; it has even warmed and strengthened the social

forces; and in a word one may justly claim for it .'uch a

universal stimulus, as cannot be credited to any other

purely physicd agency in the world's history.

It is not yet fifty years since the invention of the electro-

magnetic telegraph, made by Professor S. F. B. Morse, was
first put into operation between Washington and Baltimore.

To-day there is hardly a hamlet so small and remote that a

telegraph station does not link its inhabitants with every

point of the civilised world. The crude apparatus first

used by Professor Morse has been again and agiin

itnprovrd on by subsequent inventors in the svme field.

Only a few years ela])sed after the success of Professor

Morse before the first submarine cable operated In America
was laid between Caps Piay and the shores of Kew Biuns-

wick. This achievement in 1S.")2 suggested to Mr. Cjrus

W. Field, we believe, the connection of the New World
with the Old, by means of a submarine cable. The history

of the first Atlantic cable laid, the jubilee over its

triumphant completion on August 6, 1857, its short life

of less than a month, the pluck and energy displayed by

capitalists in their endeavours to lay a second cable nine

years later, the failure of this second eflfort, the ultimate

success attained by the laying of the Anglo-American
Telegraph Company's, and its final opening as a medium of

public traffic on Augu.-t '-'G, 18G6—all these things are

sufficiently well known to most of our readers.

Closely connected with the development of the telegraph

came the invention of the speaking telephone, this being

the logical consequence of the former. AVhen it was once

found possible to transmit signals over a length of wire by

means of the electrical fluid, it w-as certain that sooner or

lat€r experiments would be made ultimately with a view to

employing the same agent as a means of transmitting

articulate speech to a long distance. These experiments

reached a successful conclusion in 1876-77 by the inven-

tion of the magneto receiving telephone by Pr. fessor

Alexander Graham Bell, and the carbon transmitting

telephone of the writer of this article. Many others have

laid claim to the invention of the telephone, or to so called

improvements on the original devices. But so far the only

instruments commercially successful are the Bell receiver

and the Edison carbon transmitter, now universally

accepted throughout the world.

Coincident with tbe development of the speaking tele-

phone, the electric light was first brought to a practical

success by the illumination of the Avenue de I'Opera in

Paris by the Jablochkoff candle in 1S78. Prior to this but

little had been done in the way of electric illumination on
an extended scale. The exhibition made in Paris gave a

great impetus to lighting as a business. Fiom that time to

* Fr._>m the New York Tribune,

the present the progress has bfon nuuvclloud and rapid,

only second to that of the telephone.

Many inventors, among tliem Staite, King, Kosslofl"

Swan and Sawyer, had jireviously been exp<'rim(nting with

a view to making useful lar.ips giving light by niean.s of

incandescence. IJut these experiments hud been based ou

fallacious theories, and were foredoomed to failure. Tlio

writer wa-s led to the invention of the filament lamp by

keeiiing in mind the commercial neces-ities of the case as

applied to a lamp forming but ono unit of a complete

system. Ilis object, therefore, was not merely the device

of an electric lamp ; ho aimed to invent a system of

eltctrical illumination which could be operated on an

extended scale in the same manner as in the liusiness of

gas illumination ; to find some means by which electrical

energy could bo turmd into light, and that light be usid

for household purposes and sold by ineti'r record— iu shoit,

a system superior to that of gas and able to compete with

it commercially. The final result of these experiments was

the invention of a complt^te incandescent system, and the

starting of a Central Station in New York at .'! p.m. on

September 4, 1882. Then for the first time electricity for

the i)roduction of light was supplied and sold on a meter.

This station has been in operation since, night and day,_and

has been followed by the establishment of other stations,

both in this country and in Europe.

In addition to the foregoing, electricity has been brought

to the aid of metal workers for the purposes of electro-

plating and electrotyping ; it has assumed a place in our

houses for the operation of call bells and annunciators ; for

protection against burglars ; and for the correction of our

clocks and other purpo-es.

Yet tliongh so much has been already done in the last

fifty years in the way of electrical development, the writer

is confident that far greater progress will be made in the

future. We stmd to-day only on the threshold of its

tremendous jjrobabilities. Tlie uses to which the electrical

energy can bo adapted are so numerous that the present

generation hardly dreams of them. Nothing of any

startling character can 1)9 expected of the electrical tele-

graph. The business has been so long established, the

improvements are so numerous, that very little remains to

be done. Some day tliere will be, no doubt, a sextuplex

system, which will make one wire do the work of six.

While none so far tried has succeeded commercially, the

expanding magnitude of telegraphy makes it a necessity.

This will enable the present telegraphic plant to do more

work, and lessen the investment necessary for the instal-

ment of any future plant. The necessity for economic

running expenses must lead to the use of a system of auto-

grajihic telegraphy, which will maljle the telegraph

companies to dispense with most of their skilled labour.

The development of the telephone is in its very infancy.

In the first instance, those in the centre of cities alone had

the advantage of telephone service ; then the suburbs were

reached, and later on towns arljacent The service in citits

is by no means satisfactory, at;d between cities and towns

adjacent it is far more inefficient. The business has

reached such magnitude that it has outgrown the present

equipment. The company controlling the telephone busi-

ness in this country fully recognises this, and is working

with all the talent which money and interest can obtain to

improve the service. The result will be greatly to thi^

advantage of the public, and conse(iuently to the commerci&l

development of the telephone.

The efforts made with a view to long-distance telephoning

have alrea'ly proved quite satisfactory in a commercial way,

and promise excellent results. Converiation has been con-

ducted between Cleveland and New Yo'k, aril is now daily
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carried on between 'New York and Boston to a limited
extent. The great difficulty in long-distance telephoning
is the lo33 of the current by static induction on the earth
and wires in close proximity. If a single wire could be
placed sufficiently high as to amply clear all the mountain
tops, one coulJ whisper around the world with perfect ease;
or if a wire could be stretched from the earth to the moon,
the connection would also be adequate. Peifect results

were recently ob'aiced on a Government line in Arizona, a
distance of about a thousand miles, the wire stretching

over a treeless space of countr3', more perfect far than can
now be had between New Yoik and Hartford. The loss of
the electrical energy by static absorption and the running
together of the electrical waves, is the fact that utterly

precludes the possibility of sub-marine telephoning across

the ocean. One thing, howevei-, is now certain, that the
time is close at hand when the telephone will be p(-rfectly

successful iu an unbroken circuit for a distance of at least

300 miles ; and that a subscriber will be able to communi-
cate with 75,000 commercial houses. More than this, even,
it is probable that by means of repeating stations, com-
munication can be had over all parts of the United States.

The changes wrought by the telegraph and telephone
will be equalled, if not eclipsed, by the transformation
wrought through electrical lighting. Two years' experience
proves beyond a doubt that the electric light for household
purposed can be produced and sold Ln competition with gas.

It is immaterial whether the electric energy is used for

light or for other purposes. It is so easy of control, the
apparatus required so inexpensive, that it can be used as a
motor-power for purposes innumerable. In a house it can
be utilised to drive niiniature fans for cooling purposes, to
operate a sewing-machine, to pump water, to work a dumb-
waiter or an elevator, and for a hundred other domestic
uses which now require personal labour. In places where
small steam-engines are used at great expense, ovNfing to the
special attendance requisite, the electric motor will be
invaluable. Electricity as a lighting agent has the great
advantage over gas that it can be used at will for motor
purposes, and that its operation for the latter purpose is as
simple as for incandescence, which is done by the meie
turning of a key like a gas-cock. The function of electri-

city as a motor for household purposes will be hardly less

useful than its value in illumination.

The great problem to be solved, however, by the
physicist and electrician, before the art of electrical appli-

cation attains its ultimate triumph, is the direct production
of electrical energy from coal. The dream of certain
French and German scientists tliat it may be transformed
directly from the solar energy is a wild chimera, or at least

iL is remote and untrustworthy ; but that it will be derived
in some simple and inexpensive way directly from coal,

which is solar heat and light stored up by nature, the
writer believes to be a certain fact. The present methods
of producing electricity are, at their best, very cumbersome
and expensive. Expensive boilers, engines, and dynamo-
machines are the media through which the carbon of the
coal is transmuted into electricity, and with enormous
waste at that. A large amount of expensive labour, too, is

needed, so that with the cost of the plant and of the labour
to operate it, the ultimate product is very costly. Once,
however, the secret of the direct production of the electrical

energy from coal is discovered, a marvellous revolution will

take place. The cost to the consumer then will be very
small. From one great central station in a city electricity

will be furnished to give light, heat, and power to houses,
stores, public buildings, factories and workshops, and at so
reduced a cost as to materially lessen the expenses of life

and work. This is something more than a dream. It is a

future fact which many now living will probably see

realised. Such a direct transformation of coal into electri-

city would utilise 80 per cent. ; now by the process of

turning the energy of carbon into heat, heat into energy
of motion, and this into electrical energy, at least 90 per
cent, is lost.

Electricity as a motive power will not be confined to
household or factory purposes. It has already been
.successfully used (for exjierimental jmrposes) at Berlin,

Paris, Port Rush (Ireland), and by the writer at Menlo
Park as a motive power on a railroad. These various

experiments have perfectly proven the practicability of the
electric locomotive, and indicate that it will be largely

adopted in the future in place of the steam locomotive.

Various experiments have been made with a view to the
electric propulsion of carriages, cabs, drays, &c. The draw-
back has been that the power has been obtained from
secondary or storage batteries, the depreciation in which is

so rapid, and the weight of the receptacle so great, that

until some radical improvements are made in connection
with the storage of elecirioity, or the production of the
same directly from coal, we cannot hope to see the subtle

iluid used as a means of propelling street conveyances.

Still daylight begins to shine on the problem, and the

writer has no doubt that eventually most of our trucks and
cabs will use this power. When this time comes we shall

find the scope of electricity vastly widened, and see

carriages without horse-s, yachts without steam or sail, and
many other novel adaptations. The problem of aerial navi-

gation, too, will then be easily solved.

The vast deposits of rebellious ores, which for the want
of an economical method of working are to-day practically

useless, will jjrobably at some date not far hence yield to

man the precious metal they contain by assistance of

electricity. Though the experiments have not been very

successful, enough has been done to show that there will be
eventual success.

Such, briefly told, are the marvels of electricity, as

already accomplished, or as marked out on the sure lines

of scientific foresight. If the story could have been told

as a prophecy fifty years ago, it would have dazed even the

most adventurous mind. Yet the other half of the story

hidden behind the veil will not be a jot less wonderfuh
Tlie writer, in reviewing what he believes from a long and
absorbing study of the probleujs of electricity, has only

touched on those phases of development which experiment
has shown to be within the grasp of the scientific inventor.

To discuss its jiossibilities would bring into play a line of

speculation seemingly more akin to the dreams of the poet

tijan to the sober judgment of the practical worker.

Makint. Butter by Electricity.—If the anuonnccment made by
a French contemporary remains true in practice, butter churn-
niakers will, perhaps, have to turn their attention to the construc-
tion of other thiugs—perhaps dynamo-electric machines of very
low electro-motive force. According to a patent taken out by 3Ir.

A. C. Tichenor, milk ia introduced into a vessel of special form,
and into it are placed a pair of electrodes, and a current thus passed
through the milk. Butter is formed in little balls on one of the
electrodes, and it is said that to extract the butter from forty-five

litres of milk the current from a dynamo-electric machine equiva-
lent to that of about forty Dauiells for from three to five minutes
is all that is required. With such a current the balls of butter are
sufficiently voluminous to detach themselves from the electrode

and float to the surface of the milk. The butter thus obtained has
to be worked in a baratte, or something of the kind, so as to work
the small pieces into a compact mass. The patent also mentions
the electric manufacture of cheese and of removing the bad taste

of butter that has turned rancid. We do not know how far the
indications of the patent specification have been verified.

—

Eii'jineer.
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THE KAl-KVALA.
Br Edward Clodd.

THE important woi-k of Mr. Andrew Lang on " Custom

and Myth " demanded so full a notice in these

columns, that reference to certain essays which were

Included in that volume, but which lay somewhat outside

its main purpose, was excluded. Among tliesc e.«says is a

reprint of Mr. Lang's paper on the national poem of the

Finns, the " Kalevala," which appeared in Fraser's

Magazine some years ago. This paper merited repro-

duction, and thanks are due to the author for

rescuing so skilful and vivid an analy.sis of that

remarkable and, among ourselvej;, neglected epic from

the oblivion of a dead serial. The interest of the

present writer in the " Kalevala " was aroused by a visit

to Finland in tlie summer of 187S, when, in the balmy

August evenings the children of the household sang the

songs of Suomi (i.t'., the swamp or sea-laud, the native

name of the country) on the waters and among the pines

and birches of that land of lake, fen, and forest, and when
his accomplished hostess Englished the runes which tell the

exploits of Wiiinamoinen and his fellow-heroes. He is

now engaged, in conjunction with Mr. Kirby (of the

British Museum), to whom, in fact, the lion's share of the

work at present falls, in preparing a translation or para-

phrase of the "Kalevala" for English readers ; and, mean-

while, the readers of Knowledge may find their interest

in that poem awakened by an epitome of its contents,

prefaced by some general remarks on Finnish niytholog}'.

Finland, i.e.. Fen-land, is little known to the tourist;

it lies out of the beaten track of the "personally con-

ducted," but both scenery and people well repay the

journey thither. The most pictures-que route is vid

Stockholm, and thence by sea to Wiborg. Puints of inte-

rest and curiosity are ever opening out as the little

steamer threads its way among the rocklets that fringo the

gulf in such numbers as to make navigation by night im-

possible, and the leisurely voyage leaves time for halting
o

to spy the nakedness of primitive Abo, and to see in

detail the 'varsity town of Helsingfors, majestically up-

lifted in the rear of the guns of Sveaborg, that guard the

narrow and winding channel. The area of Finland ex-

ceeds that of the L'^nited Kingdom, but its popula-

tion is barely two-thirds that of Scotland. One third

of the country is lake and river, swamp and morass,

the remainder is forest or patches of cleared ground,

if that can be called cleared which, after the uprooting and
burning of the trees, is everywhere encumbered with masses

of granite as outcrop, or erratic boulder, so that but a

scanty harvest rewards the rude husbandry, and the

peasants have in hard times to mix bark with their rye

bread. The ruling class is Swedish by descent, although

Finnish to the core, for both high and low, although more
or less racially distinct, have been welded together by the

struggles of centuries, and by the common liberties enjoyed

during the six or seven centuries under Swedish rule.

After long resistance, Finland was ceded to Russia in 1809.

The conqueror astutely encouraged the national feeling to

counteract hankerings after re-ui;ion with the Swedes, pre-

serving the ancient constitution, with its rights of legisla-

tion and taxation, and thus inviting the purely Finnish

element to come more into pla}'.

As might be expected, the inhabitants of the Baltic

provinces are of more mixed race than those in the inland

districts. But both may conveniently be classed as non-

Aryan, and as more nearly allied to the Tatar-Mongolian

race than to any other known grou]i, although their exact

relation, like that of the Magyars, to the pre-Aryan dwellers

dwellers in Europe is obscure. The language nf the more

remote provinces is still in the agglutinative stage

—

i.e., the

words are loosely joined togetlu^r iastcail of l)eing fused,

the union is mechanical ratiicr than clu'mical
;
but that of

the Baltic provinces has, under foreign iulluence, almost

reached the inflectional stage.

The fantastic mythology of the Finns has not received

among English students the attention which it deserves.

As the heritage of a people allied to races dominant in

Eurasia before the Aryans (who may themselves have

.'prung from their loins) appear upon the scene, it would

contain more primitive elements, and thus throw light on

the intellectual condition of an ancestry more remote than

ours. Moreover, it would take firm root in an undisturbed

and isolated country like Finland, whose physical features

—long indented coasts, numberless islets, gianito hills,

stretches of marshland, sandy moors, dense, gloomy

forests, dark, turbulent waters, and long, sad, silent winters

—fed the weird imagination of a people in whose blood

ran dread of the Shaman and all his spells and in-

cantations. In fact, save that general personification

of phenomena which lies at the base of all primitive inter-

pretation of them, the Finnish mythology has apparently

little in common with any other, that of the ncm-Aryan

Esthoniaus on the opposite shores of the Gulf of Finland

excepted. Early mythology and theology are one, and we

find among the ancient Finns the worship of natural

oVijects, all moving things being credited with life, and all

their relations regarded as the actions of mighty powers.

So far as the gods of their Pantheon can be sorted from

the confused and contradictory mass of oral traditions, it

would appear that the chief deity, a kind of jirimini

inter pares, is Jumala,* the impersonal heavens with all

their varied phases. Personified, or detached from the

visible, he appears as the many-titled Ukkof (itself once a

general term for gods)— Ancient One, God of tin; Sky, The

Thunderer, and so forth; who is husband of Ilmatar, the

daughter of the Breizes of the Air, and also father of the

chief heroes of the Kalevala, Wainiimoinen, and Tlmarinen,

broadly resembling the Norse demi-gods Odin and Thor

respectively. Ilkko, whom we shall meet in the Kalevala,

is one of a crowd of departmental, immortal deities, more or

less incarnated, arranged in pairs, like the ancient classic

r'ods, and ranked in the order of the importance of their

functions. Philajatar, the goddess of the mountain-ash, is

the servant of Tapio, the forest god ; but, nevertheless, her

dominion is an imperiuin in imperio. " Every god," tays

Gastrin, in his " Finnish Mythology," how petty soever he

may be, operates in his own si)hero as a substantial, inde-

pendent power, or, to speak in the spirit of the runes, as a

self-ruling householder. The god of the polar-star only

governs a quite insignificant spot in the vault of heaven,

but on this spot he is his own master or host."

So we find Pwiva^ sun-god ; Paun, his son, god of fire

Koit, god of the dawn; Kun, moon god
;

gods of the

leading stars, serene and stately deities. Among the

powers of the upper air are the mystic maidens Luon-

notars, three of whom were created by Ukko rubbing hi.s

hands on his left knee-cap. How they became the " mothers

of iron" will be told in the analysis of the Kalevala.

Udutar is the goddess of fogs and mists, the finer descrip-

tions of which she passes through a sieve before sending

them on the earth. On that adoration of the water which

among the Finns held place second only to that of the air,

* Id est, Thunder-home, from Jurn (pronounced Yoom), an

onomatopa^ia for tlinnder, and la, a local siiflix.

t Cognate with Magyar, arjrj, old
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Castrea remarks, " Ic could hardly be otherwise, for is
Eoon as the soul of the savage began to suspect that the
godlike is supersensual, he reverences and values matter
the more highly tho less compact and the more ethereal it

i?. He sees, on the one hand, how easy it is to lose his life

on the roaring waves, and, on the other hand, he remembers
that from these same waves he derives the gifts that form
a means to prolonging life."

The customs and legends which were the outcome of

•water-worship among the Finns and Esthonians are nume-
rous and interesting, and, as illustrating Castreu's remarks,
we have the following beautiful legend of the Esthonians
concerning Lake Eim* :

—

" Savage evil men dwelt by its borders. They neither

mowed the meadows which it watered, nor sowed the fields

it made fruitful ; but robbed and murdertd, insomuch that
its clear waves grew dark with the blood of the slaughtered
men. Then did the lake mourn, and one evening it

called together all its fishes, and rose aloft iriih them
into the air. When the robbers heard the sound, they
exclaimed, 'Eim hath arisen; let us gather its fishes

and treasures.' But the fishes had departed with the
lake, and nothing was found on the bottom but snakes
and lizards and toads. And Eim ruse higher and
higher, and hastened through the air, like a white
cloud. And tie hunters in the forest taid : 'What bad
weather is coming on!'—the herdsman: 'What a white
swan is flying above there !' Fur tltc ir/wle uiylit the lake

hovered among the stars, and in the morning the reapers
beheld it sinking. And from the swan grew a white ship,

and from the ship a dark train of clouds ; and a voice came
from the waters :

' Get thee hence with thy harvest, for I

will dwell beside thee.' Then they bade the lake welcome,
for it would only bedew their fields and meadows ; and it

sank down and spread itself out in its home to the full

limits. And they set the bed in order, and built dams, and
planted young trees on the bank to cool the waters. Then
the lake made all the neighbourhood fruitful, and the fields

became green, and the people danced around it, so that the
old mau became joyous as a youth."

Ahto, the Finnish Neptune, is, like the other chief

deities, an aged man, wearing a robe of foam, and dwelling
with his wife, Yellamo, in Ahtola, a palace at the bottom of

the sea, filled with treasure acquired through fragments of

the sunken, wonder-working Sampo, of which more here-
after. Lake and rivtr gods, children of Vellamo, abound,
rendering for the most part kindly service to men, as in

the episode in the Kalevala when Pikku rose from the
waters to cut down the oak whose branches shut out the
light of day. The earth was regarded in a two-fold aspect,

as living and as life-giver, Maao'ma, mother eartb, and
Maanemo, mother of the earth. Following in her wake
ia a crowd of minor deities of trees, and plants, and
cereals, of forest demons and sprites led by Hiisi ; and
turning to another class presiding in another sphere we have
the gods of love, of sleep, of dreams, of death, and of the
invisible world ; of disease, of the healing arts, spinners of
nerves and veins ; then the domestic deities, the goddess of
weaving, the house-spirits, bringers of ill or good luck, to be
attracted or repelled by charms and observances. Traces
of animal-worship, especially in that noithern zone, of the
bear ; of tree-worship, notably of the oak as God'stree, and
the ash ; of holy springs and hills, occur in the archaic

poetry and in the song^ of the Kalevala, while, as aflfecting

every event iu life, the belief in magic, which marks the
lower culture everywhere, is persistent. Among the Finns
belief in the power of magic words, e.specially when set in

* Grimm, D. M., 590.

song, is noticeable, and of this the folk-songs supply many
illustrations ; but the most striking are associated with the
exploits of W.ain;imoinen, the principal figure in the
Kalevala.

The )ieculiarly interesting manner of the recovery and
arrangement of the several parts of that epic claims some
reference before an account of it is given.

FIRST STAR LESSONS.
By Eichard A. Proctor.

INVEPiTING the map, and so bringing the northern
horizon downwards, we see that Ursa Minor, the

Little 7)ear (1), extends so that the (luardians of the Poh
(/3 and -/) bear from the pole star a, in the direction of the

minute-hand of a clock about eighteen minutes past an
hour. Draco, The Dragon (2), curves round the Guardian
stars on the right, and thence below the Little Bear, the

head of the Dragon being marked by the stars I, y, and /iJ.

It has always seemed to me that the ancients recognised in

y and /5 the eyes of the Dragon, and that the fourth

magnitude star shown below, belonging now to Hercules,

originally belonged {also) to the Dragon and marked his

snout. Towards the west of north (that is the left as we
face northwards) we observe the stars of Cepheas (3), not

very conspicuous, nor in the kast like a king. Below we
see close to the horizon the bright star Arided, a of Cygmii
the Swan (15). Midway between the zenith and the

horizon, towards the north-west, lies Cassiopeia (4), the

Seated Lady. The stars a and /3 mark the top rail of her

chair's back, so that she is now in an inverted position.

Below her and towards the west or left, lies the constella-

tion Andromeda or the Chained Lady (17). The head

star it, for she also is inverted and her head lowest,

originally belonged also to Pegasus, the Winged Uorss

(IG), and was o of that constellation
; y and /; of Pegasus

can be seen close by the horizon.

Nearly due west and high up we see J'erseus, the Rescuer

(5). He is represented holding the bleeding head of

Medusa, marked by the strange variable Al Gol, the Demon
Star, which was doubtless known to the ancients as a

variable star. Below we see IViangula the Triangles (18)

and Aries the Earn (18), while the irregular and not very

conspicuous constellation Pisces the Fishes (30) occupies

the western horizon.

Again looking high up, close to the point overhead, we
see Auriga, the Charioteer (6). Below this towards the

south-west is the fine constellation Taurus, the Bull (20),

Orion, the Giant Hunter, (33) faces the Bull, whose head

is marked by the stars a, y, and e. Below him is Lepus,

the Hare (42) and Columba the Dove (43), on whose left

prances on his hind feet the Greater Dog, Cayiis J/c//or(44),

easily recognised at all times by the splendid Sirius (a).

Due south and high up we see Gemini, the Twins (21),

below which is Canis Minor, the Lesser Doe; (34), while

towards the left of Gemini, we see the group Prasepe or

the Jlcchive, between the little stars y and t of Cancer the

Crab (22). Above the fouth-eastern horizon is a great

vacant space—where but two stars are shown in the map,

one belonging to Argo the Ship (45), the other Alphard or

the Solitary One, to llgdra the Sea Serpent (35).

Extendmg from Cancer towards the eastern horizon are

the stars of Leo, the Lion (23). The star a, or Pvegulus,

marks the Lion's heart. A group of stars in this constel-

lation has been compared to a sickle, a and i; maik the

handle, ri, y, ^, /i.and i the blade. This group is called the

Siclde in Leo. Due east on the horizon is a part of Vireio
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NIGHT SKY FOR FEBRUARY (First Map of

Showing the heavcDS as they appear at the follow ivg hours :

Pair),

Febrnary 6 at 10 o'clock.

Febmaiy 10 at 9J o'clock.

Febmarv 14 at til o'clock.

February 17 at 9i o'clock.

Februai-y 21 at 9 o'clock.

February 25 at 81 o'clock.

March 1 at 8i o'clock.

JIarch a at 8;J o'clock.

JFarcl] 8 at 8 o'clock.

th? Virgin (24)—the five ttars ft, t], y, r, and t, form a nook
which has been called, for reasons unknown to me, tlie

Retreat of the HovUmj Bog {/emule of tie specien).

High np towards the north-east we see the stars of Ursa
Major, the Greater Bear (7). The Plough (or Dipper, in

they call the group in America) is midway between the

horizon and the point overhead. L!?low the body of the

Plough, a little to the right, we ficd Canes Venatici, the

Iluntinrj Dogs (8) ; and between that group and Virgo lies

Coma Berenices, the Hair of Queen Berenice (9). Then
sweeping the horizon from east to north we came to Bootes,

the Herdsman (10), Corona the Crovra (11), and Hercules

the Xneeler (13).

[A fortiiight hence the second star of the map wijj

appear. It will ijot l.c acecnipanied by any description,

because the groups will have changed little from their posi-

tions in the pn sent map. But the list of constellations

with their Lumbers will be appended.]

The I.wkxtioxs Exhieitiox.—The United States Senate, on the
motion of the senator from Connecticut, has decided that a commis-
sioner shall be appointed to represent that country at the comiag
International Inventions E.fhibition, who shall have power to make
the necessary rules and regulations

; and further, that exhibits may
be jirepared in the Patent OtJiee, and that Government vessels may
transmit exhibits to the Exhibition free of cost. A sum of 25,000
dols. has been appropriated for general expenses.
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CHAPTERS ox MODERX DOMESTIC
ECONOMY.

XV.—THE FKAIIEWOEK OF THE DWELLING-HOUSE.

GENERAL PRIXCIPLES OF CONSTRUCTION

—

(concluded).

OUE necessary digression, or rather revei-sion to the

question concerning the rational disposal of house-

hold waste-waters last week, prevented us from completing
our remarks upon the furniture of the ordinary form of

closets. In a former article, we gave a full digest of the

principles to be observed regarding the relative position

and construction of those compartments both within and
without the framework of the dwelling-house.

The principles to be observed with regard to closet

furniture may be formulated, in order of importance,
thus:— (i.) Absolute protection from the entry of sewer-

g^s. There are three ways in which sewer-gas can enter
the house through the closet-fittings

;
(a) indirectly, on

account of the defective veutilatiou and trapping of either
the soil-pipe, or the house-drain, or improper passage of the
latter into the street sewer—in any case, foul air is liable

to be forced through the apparatus
; (p) it follows that

provision must be made against such an occurrence, and
hence the fixtures of the closet should themselves be ven-
tilated and trapped

; (y) in case of accident to the closet,

or, as it often hapj'ens, to the connecting-pipe between it

and the soil-pipe, a trap ought to Lnteivene, and prevent
the transmission of poisonous gas into the house.

(ii.) The form of apparatus must be such as to secure
thorough cleanliness, and here (a) the material out of
which it is made ought to offer the utmost resistance to
the clinging of dirt

; (fl) the wash-down appliances should
be so disposed that unnecessary waste of water ought to
go hand-in-hand with thorough flushing, so that, in extreme
cases, decomposing materials cannot by any possibility

retain a hold anywhere
; (y) every part must admit of being

taken to pieces and easily cleaned when desired, and this,

therefore, necessitates provision for inspection, as well as

gas-tight jointing of the detachable parts.

As house-slops are generally emptied into the basin, the
apparatus ought to possess not only a hinged seat, but a
special slop-top. In all cases the top and the seat should
rest accurately upon the rim of the basin, otherwise liquid

excreta is apt to find its way into the safe beneath the
seat, and outside the apparatus altogether, there to decom-
pose and puzzle, not only the inmates of the house, but
even professional plumbers, as to the origin of the
nuisance.

An adequate history of the rise and progress of the
hydraulic system would necessarily include the special

development of closet furniture ; and this we shall trace in

our future illustrations. In its early days, when house-
hold cesspools were in vogue, the furniture consisted of
merely a perforated seat ; then came a seat with a basin
and discharge-pipe, and water was naturally used to rinse

out the simple arrangement. The necessity then arose, in
more or less densely-populated di-tricts, for the continuous
removal of the waste matters, aLd thus the great water-
sewerage system was established. As in all other depart-
ments of domestic economy, surrounding circumstances
prevailed unequally to modify the details, and every form
of apparatus may now be found in use, from the primitive
seat and cess-pit to the elaborate " Lambeth " valvate and
flush-out machines, leading to complicated systems of tubes.

Most unfortunately, there are still hundreds and thou-
sands of cases in our very midst, where the hydraulic
system can never hope to become perfect. In the neigh-
bourhood of Kingston, Mortlake, Eichmoud, and, indeed;

throughout the whole borderland of the Thames, new
streets are constantly being opened and houses erected.

Many such streets have continued year after v'ear without

any public sewer at all, and yet all the houses are furnished

with house-drains. "Where does all the sewage go to ' As
an instance we may refer to a street not far distant from
Richmond, as a typical example of the rule, and not the

exception, in outer London. The houses are all well-built,

averagely well-ventilated, and "provided with every con-

venience ; " they let well, and yield an income of from £iO
and upwards ^jer amium, so that they are not to be classed

amongst the dwellings of the poor, which are in an even
more deplorable condition. One of the " conveniences

"

consists in a house-drain from each house which joins that

of one or two neighbours, to discharge into a concealed

cess-pit beneath the pathway in front of the dwelling, and
these accumulations are cleared out at the caprice of the

landlord, to suit his own convenience and pocket, for there

is no sewer, and no prospect of a sewer.

Olfshoots from that comparatively salubrious street

consist of smaller houses in subdivided rows, which are of

the average rental value of £20 a year. The sections of

each row are furtished with a common drain, into which
long hopper-basins, without the shadow of a trap, open

;

so that, in the event of zymotic disease in one house, all

the others are open to attack through the most oflensive

and potent pathway that the germs can take, and thus all

the most favourable conditions for the outbreak of an
epidemic are fulfilled. At intervals the drain gives off

etUuent branches, which terminate in cesspools beneath the

pavement or its substitute, and constantly give trouble. It

is only a few days since a case came before our notice in

which a foot-passenger and an inquiring policeman came to

grief over one of these filthy pools.

Xow, it is out of the power of the local authorities to

prevent these evils unless they incur the enormous expense

of immediately constructing public sewers in every existing

deficient strett. They cannot make present house-owners

subscribe to this without gross injustice, but they can do so

for future streets. If they do put such a measure into

force, it is obvious that no new streets would be erected, at

least, not for the housing of the working classes, and they
would, therefore, slowly, but surely, drive back the crowd
to the metropolis, there to make things more hideous in the

already overcrowded back-slums. But even if they could,

by an almost impossible effort, provide a sewer for each

street without an increased taxation, what are they to do
with the superabundant filth ? As we have taken a con-

crete example, in illustration of our remarks—which are

nevertheless true for every other suburb of London—let any
of our readers question the Board at Richmond. He wdll

learn, that without any accession to the present sewage,

they are in a dilemma, and cannot hope to escape

therefrom in these unregenerate days, when even puny
miraculous efTorts are only attempted by knaves and
jugglers. Yet, there is a perfect, simple, let us say

natural remedy open to them and suflicient to meet all

wants,—financial, sanitary, and social ; and that power for

good is to be sought for in the " dry system."

This brings our discussion of general principles to a close
;

in our next we shall institute a series of practical illustra-

tiocs in support of those principles.

The Australasian statistics for the vearlSSS have been published
bj' the Government Statist of Victoria. The total population of

the seven Australasian colonies is estimated at 3,012,451, distri-

buted as follows :—Victoria, 917,310 ; New Sonth Wales, 843,389 ;

Queensland, 267.865 ; South Australia, 299,012 ; Western Australia,

31,233; Tasmania. 12-1,350; and Xew Zealand, 529,292.



Feb. 13, 1SS5.] KNOWLEDGE 133

Stellar photometry, or the quatititative measmeraent

of the relative amount of lii;ht emitted by the various stars,

is a brauch of astronouiy iu which very considerable progress

has recently been made ; and I am glad to see, from a re-

cently-published report presented to the Philadelphia

Meeting of the American Association for the Advance-

ment of Science, thsit an International Committee on

Standards of Stellar Magnitude is now at work on this

subject The committee point out what must, however, be

apparent eno\igh, that it would be impo-sible, in the outset,

tochoose stars which should represent anyassigned brightnefs

or should be exactly of the 1st, 2nd, 3rd, itc-., magnitudes.

Even if the soale were made to conform to specified stars,

subsequent measures would be sure to show that its divi-

sions wrre irregular. What is, then, suggested is that certain

suitable stai-s should be selected as standards; their rtlativo

light accurately measured, and that these measures should

be expressed in terms of any convenient scale of magnitudes

that may be finally adopted. The English sub-committee

(consisting of five members of the Council of the Royal

Astronomical Society) have taken charge of the lucid .stars,

or those %'isible to the naked eye. Stars from the sixth to

the tenth magnitude are allotted to the German Astro-

nomische (Jesellschaft, ; while stars fainter than the tenth

magnitude are assigned to the American Association.

Possessors of very large telescopes, who may wish to aid in

the last-mentioned branch of the work, will find a letter

and four specimen charts by Pnifessor Pickering, of Harvard
College Observatory, Cambridge,. U.S., in the current

number of the Astronomical Register.

As is well known, a strong agitation (mainly, of course,

originated and fomented by briefless barristers, attorneys

without clients, and mad doctors whose private a~yl«ms

don't fill) ha8 been set on foot in this country for ilie esta-

blishment if a Court of Criminal Appeal. The scandals

incident on our existing system of appeal in civil cases,

might, one would have thought, have sufficed to show to

what this must ultimately lead ;but the Ergli.shraan is slow

to learn an) thing, and is usually at the mercy of any quack
or interested person who will promulgate his views in a

sufficiently blatant manner. When we see how a powerful

railway company, with hundreds of shareholders at its

back, can reduce to utter ruin a plaintiff with an abso-

lutely righteous cause of action against them, by dragging

him from court to court on appeal, people less accustomed

to defer to mere authority than we are, may well ask

themselves whether there must not be something terribly

rotten in a system which permits and even encourages such

a gro^s a'juse and hideous injustice as this. Jlerely as a

matter of course, were this system of appeal extended to

criminal cases, the overwhelming proportion of people who
would be punished would be the poor, the rich man
appealing in every case. However, it is needless to

theorise on the subject, inasmuch as the Newcastle Weekly
Chronicle, of the Slst ult., contains a letter giving details

of the actual operation of this system of criminal appeal

in the United States, which is so instructive that I reprint

it in extetuo :—
Sm,—I see in the WeeUy Chronicle of Xot. 29 that a Bill has

been before Parliament, and is likely to become law soon, to esta-

blish a Court of Criminal Appeal. I say God forbid anch a court

should ever exist in England. Let any person that advocates it

come and spend over iive years in America, as I have done, and see

if he or she be of the same opinion after. In this country mur-
derers by the hundreds are at liberty through such a court. In the

city of Pittsburgh, some that were sentenced to deatii for most

foul murders havo escaped by second trials. On the other hand, a
pcr.son was hanged in June last who was innocent. IIo was tried

for murder, as accessory before the fact. Tlie leal murderer was
hanged in April, unil ho protested that the other did not know that

ho was going to do it. A rich man, named Fowler, who was lynched

twelve months since in one of the Western States, had eonimitted

seven murders, and been senleneed to death live times. It is deemed
impossible in this country to haug a man who has money, and

Fowler had 100,000 dollars to his name. Then there is Chiengn,

with an average of a murder a week, and only two hanged iu eight

years, and they were over poor to fee a lawyer to pull them

through. Such like are the only ones they hang here. Let anyone

come to this country to inquire, and he will find as many such

cases as will fill your paper.—Yours, &c..

An Enolisiiman in America.

Rosco, Pennsylvania, U.S., Jan. 1, 1885.

English jurisprudence has, far too frequently, been made

the laughing stock of other nations by the capricious inter-

ference with capital sentences of conceited, squeezable, and

incompetent Home Secretaries. So far, however, the law-

abiding population of Great Britain ha.^ not been driven to

Ijnch a man who has bought himself oil' the couse(|uence8

of five successive murders !

The following paragraph, which appeared last week in

the papers, is worthy of more attention than, I fear, it is

likely to meet with :—
Thk Royat, Institution.—At the general monthly meeting on

Monday, Sir William R. Grove, Vice-President, in the chair, the

special thanks of the members were returned for the following

donations to the fund for the promotion of experimental research :

Mr. Warren De La Rue, £100; Sir Frederick Bramwell, .£50.

This is as it should be. If Dr. De la Rue and Sir

Frederick Li aniwell believe in the Endowment of Research,

they are only consistent (in the language of the turf) in

" backing their opinions." But this is a very very different

thing to saying that John Smith, mason, shall i>ay extra

for his tobacco in order that some gentleman may investi-

gate the infra-red end of the spectrum ; or that a tax shall con-

tinue to be levied on the tea drunk by the numerous family

of Patrick O'Sbaughnes.sy, hodman, to keep anybody in

quasiidlencss hunting for "Cycles" in Sun-Spots and the

Price of Oysters. Disguise it as we will, this is a gross

infringement of the personal liberty of Messrs. Smith and

O'Shaughnessy respectively; and one which they are justly

entitled to resent in the strongest possible way. The

private subsidy of investigation may— or may not—prove

beneficial. The State payment of people to find something

out (in contradistinction to remunerating them by results

after it is discovered) is simply and solely to rob the wage-

earning taxpayer to administer a genteel form of out-door

relief to the impudent, the pushing, the self-advertising,

and the quack generally.

I HAVE heard an expression of opinion that the

replies given in these columns under the head of

"Letters Received and Short Answers" are occa-

sionally rather more curt and sharper than there is any

obvious necessity for them to be. Those who so think,

though, only see the reply ; never the communication which

elicits it. No one but the editor of a journal like this can

have any conception of the mass of heterogeneous corre-

spondence which is showered on his devoted head ; in

fact, of the hundreds of letters he receives from persons

of all social ranks, and of the most diverse intellectual

capacities. I need scarcely say that peojile with fads

and crazes make the most strenuous efforts to advertise

their views through such a medium as Knowledge. Anti-

Vaccinators, Anti-Vivisectors, Believers in SwedenVjorg,

Vegetarians, Spiritualists, Earth-flattenei s, and Immovable

Earth men, Cosmogonists who are going to set the entire
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goientific world to rights, men with chemical theories that

f.ocount for everything, Regenerators of Society by the

simple process of plundering the rich to bi ing them to the

level of the poor, propounders of bran-new hypotheses on

the nature and relations of Mind and Matter, Tiisectors of

Angles by Euclidean geometry, itc. Also readers anxious

to teach me how to edit. Examinees who want equations

solved, or sentences construed for tliem ; beginners who have

made a snulT-bjx from directions given in (say) the rarlour

Calhietmak'r, and wish me to tell them why the hinges

don't work ?—and so on. And woe to me if I even venture

to point out the fallacy of any of their assumptions to

these genti-y, or to hint that I am not a " crammer," or

private tutor or the like, or in fact that I know my own
business ; the next week's post brings nie sheets of abuse,

which of course go into the was- tepapc-r basket straightway.

Another horrible nuisance is the man who will send

an exposition of his theory (showing, we will suppose, that

the pole star is very much nearer to the earth than the sun

is), and requestir-g the Editor to write to him privately and
disprove it ! What idea tiich a ]

erson can have of the

functions of an Editor or of the time at his disposal, it

would be ditEcult or impossible to cnnceive : a remark

which will equally apply to the writers of letters wanting

me to sell to or buy from them numbers of this magazine.

Having thus raised the curtain a vtry little way, I may
perhaps express a hope that the next time the reader comes
across an answer which he may feel tempted to regard as

snappish, he will reflect that it has probably been written

under circumstances of very strong jirovocation indeed.

IxfbifUiSf*

Now, here is an example which has just reached me.

The gentleman who favours nie with it, I\Ir. J. Murray, is

either the author, dpf'Stle, or jirophft of «hat he calls

"the P. D. theory.^' Whether "P. D." stands for Pure
Delusion, Perfect Drivel—or what, I have not the most
distant idea.

Editor
Dear, Sir ;

Feb 2end 1865
I cannot make out what the master wants to be at. In the

last three years, he has torn up all the Theorys on astronomy both
old and new, as he expounded them aijd showed the defect, he cast

them all on one side, even his own has gone to the wall. I am
pleased to think he has not giving up the P. D. system all together,

as it is capable of showing how the planets form those tictitions

loops or lines of demarcation, as they roll round there orbits with-

out rolling a round the sun. Also, I am pleased to hear my
Master speak of the Sun, having an influence over the contraction

or over the contracted matter that envelop our earlh: This is all

the Sun can do, to expand that which is contracted, just the same
as the light of our earth makes the moon form such a par.icentric

orbit or showes that our earth's light or influence over the moon
must be as strong as the Sun's influence over the Moon. If the

moon has no atmosphere how will you get the Sun's expansion to

act upon the contraction if there be none, if the moon has little

atmosphere it may be highly contracted, therefore, expansion can
play a higher part, especially if there is no angles to here the moon
on its way. The P. D. system can show all the eccentric motions,

tliat appears in the Heavens. Yours truely, J JIvkrat.

I wonder whether " the P. D. system " can show all the

•eccentric motions that appear in the eaith (say, for

•example, in the shape of letter-writing) as well

!

Me. W. August. Carter, of South Norwood, writes us:— I have
lately made an analysis of the digestive organs of the Grey Mullet,

which species of fish differs in this respect from all its congeners,

it being partial to no food that has life. I find that it possesses

a gizzard identical with that of a fowl, instead of the ordinary

organic structure, which I believe is a unique feature amongst
lishes. This peculiarity, however, is concurrent with the station

of existence which it is preordained to occupy, and in accord with

•the nature of its food, which consists of soft, fat substances, such as

4ecomposed refuse and vegetable matter.

SOME BOOKS OX OUR TABLE.

A History of Greek ifathernatics. By J. Gow, M.A.
(London : C. J. Clay it Son. 1884.)—Not a very attrac-

tive title truly, nor one giving promise of anything but the

dryest reading ; and yet it prefaces a book of the most
curious interest, and an excellent example of scholarly

research. The first portion of the work deals with the

Aryan numerals and the origin of the Decimal scale ; as

also with Egyptian arithmetic, as having contributed to the

subsequent development of that of Greece. In Part II.

the history of Grtek Aii hmetic is dealt with in detail, and
we learn under what disadvantages the Hellenic calculator

laboured ; one of the most potent being his imperfect form
of notation. The progress of the theory of numbers is

tlien described, and here the student will find a kind of

precis of the arithmetical books of Euclid's " Elements,"

now wholly disused. In the succeeding chapters pre-

hi.>toric geometi y is traced to the expression of the relations

between parts of space in terms of fixed units of length,

area, and solidity ; and as Greek geocuetry possibly, and
even probably, may have had its oi igin in Egypt, a short

account of wliat has come down to us of Egyptian geometry
is given. The remainder of Mr. Gow's volume traces the

history of the geometry of Greece from Thales down to

Pappus, and very strange and interf sting it is to note the rude

inception of ideas familiar enough to the mathematician of

to day, and the increase of compactness and elegance in the

methods of proof. Ihi?, in fine, is a work which supplies

a real want in English literature, and which it is not much
to the credit of (ur nation that we shou'd have so long

been without. It is only fair to say that it was worth
waiting for.

An Elementary Treatise on Dynamics. By Benj.
Wjlliamsox, M.A., F.R S , and Fran. A. Tarletox, LL.D.
(London : Longmans, Green, i Co. 1885.)—The authors

modestly stjle this "an Eitmentary Treatise;" and so, as

regards its preliminary ]/ortion, it undoubtedly is. The
student, however, who will master the contents of the

volume before us, will find that he has obtained a gi-asp of

Kinematics, Kinetics, and the theory of Thermodynamics,
which, for all ordinary purposes, will leave him but little

necessary to acquire. The modern doctrine of energy is

admiiably explained, and the numerous very practical

examples scattered through the text as admirably illustrate

the exposition of (he theoretical principles ta which they

are appended. With so much to admire, we are unwilling

to make (what may appear) any merely carping criticism ;

but we wish that our authors had avoided the use of the

expression "Centrifugal Force" in the second section of

their fifth chapter.

Photo - Micrography. By A. Cowley ^Mallet, B.A
,

M.B., itc. Second Edition. (London : H. K. Lewis.

1885 )—The practical microscopiist is familiar with the

difliculty often experienced (very notably with high powers)

in re-detecting details of structure perceived under excep-

tionally advantagous circumstances ; and of the paramount
importance of preserving some delineation of what he has

seen. Many observers are sufficiently expert in sketching,

with the camera lucida, the neutral tint plate, or SOmmering's

steel disc ; but, unfortunately, their witness does not always

agree together, and two draughtsmen will rot unfrequently

give very difi'erent sketches indeed of the Fame object. Of
course, in one sense, photography furnishes an unerring

record of what the instrument reveals, and it is to teach the

worker with the microscope how to photograph his objects
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that Mr. Malley's book is written. He takes no previous

knowledge for granted, bit begins at the beginning l)y

describing the optical priucii'les involved in the formation

of the image, and the structure of the apparatus employed.

The veriest novice may V)econio proticient (of cou r.-o, after

practice) if he will study Mr. JIalloy's little work with care

and attention. The photogra})hs which illustrate it arc of

somewhat unequal merit
Literari/ Success; beiwj a (luide to Practical Journalism.

By Arthuu a. Re.vde. Wyman's Technical Series.

(London : Wymau it Sons.)—Every ouo to far afllicted

with the cacoel/ies scribenJi as to desire to pursue jour-

nalism for a living should obtain 'Mr. Readc's work forth-

with. It is crammed full of information, from cover to

cover; and, moreover, of just the kind and amount of

information needed by the literary aspirant. Repotting,

leader-writing, reviewing, interviewing, "special " and war

correspondence, art and dramatic criticism, editing, authors

and publishers, and many cognate subjects, arc dealt with

in a series of amusing chapters. Our autlior earnestly

counsels the would-be literary man to eschew the magazines

and stick to the newspapers ; advice sound enough, but in

many cases resembling that of a physician who should order

the wife of a cabman to go to Davos Platz for change of

air. As, however, we began bj' saying, the whole book is

so thoroughly useful and to the point, tliat the literary

aspirant will do himself a real injustice if he omits to

obtain it.

Souls and Cities. By the author of the Cheveley Novels.

(London : W. Kent & Co.)—Anything more unlike the

merely conventional novel than " Souls and Cities;," it

would bo hard to imagine. The picture it gives of the

inner life of a Nonconformist .sect in a country jila^e, with

its meannesses and petty spites, curio.sity and jealousies,

shows a knowledge such as can only have been acquired

from long personal observation. We will not destroy the

reader's interest in this curious book by any outline of its

plot. Suffice it to say that it is hard to decide which is the

more noble character of the two, the Clergyman or the

Congregational ilinister.

Glass Painting, by Fbeu. Miller ; Pottery Painlimj, by

Feed. Miller. Wyman's Technical Series. (London

:

Wyman «fe Sons.)—We class these two e.Kcellent books

together, treating as they do of cognate branches of art, the

first of them of an art for which Medianal England was

famous, which then all but died out, but which, after a

long period of decay, has comparatively recently been

resuscitated. How etfective—nay, how beautiful—gla«s-

painting may be made, a visit to almost any one of our

Cathedrals will suffice to .show. Not alone, however, is

painted glass applicable to ecclesiastical decoration. It

may be made equally subservient to the adornment of the

dwelling-house or the public building. Nor does the prac-

tice of painting on glass present serious difficulties to any

one of moderately artistic taste ; in fact, such a one, man
or woman, need only study carefully Mr. Miller's most
explicit directions to become a proficient in the art.

Colours, materials, and processes are most fully described and

as fully illustrated in the work before us, as which we have

so far seen nothing so complete and exhaustive.

And the praise which we have given to Mr. Miller's essay

on glass painting we may reiterate and extend to his

instructions for painting pottery. As an elegant recrea-

tion and a valuable aid to the artistic furnishing of our

living-rooms, painted china and pottery have for a con.sider-

able time held a prominent jilace. The intelligent perusal

of Mr. Miller's second profusely illustrated work will enable

the reader to prosecute this charming art at once with

pleasure and success.

Convncrcial and School Book kee.pimi. Ry A. F. Notluv.

(London : Bemrose 1- Sons. ISSt.)—Young men about to

enter on commercial life will lind Mr. Notley a thorougiily

trustworthy guide in the mysteries of single and douUlo

entry. The principles underlying the art of biok- keeping

are explained in language free from technic.ility, and a

valuable innovation is made in the shipc of two

chapters containing instructionK for taking out prime cost

and depreciation, instruction which, so far as we are aware,

have not appeared hitherto in any work published on the

subject.

JIclps to J/mllh. By Henry C. Rukdett. (London:

Kegan Paul, Trench, & Co. 1885.)—Among the very

numerous works on health which have had their origin,

proximate or remote, in the South Kensington Exhibition

of last year, we do not remember to have come across one

so comprehensive as that of IMr. Burdett, now lying

before us. It begins with the planning, arrangement, and

furnishing of the nursery, and the care and treatment of its

occupants ; discusses the school with similar fulness ;
treats

of bathing and clothing ; of food and drink, and of work,

rest, exercise, and recreation. Thtn the choice of a house

is discussed, and the most minute details given as to

structural details affecting its sanitary condition ;
the work

concluding with a chapter on health resorts, and another on

the sanitary powers and duties of the citizen. A rigid

adherence to the rules laid down by Mr. Burdett in any

given neighbourhood would render it a singularly un-

profitable one for a doctor to commence practice in.

'The Annual Report and Proceedings of the Belfast

Xaluralists' Field Club. (Belfast, 1884.)—This is a

singularly readable and creditable account of honest work

pei formed by the members of the most flourishing scientific

society in the North of Ireland. It is, moreover, well

illustrated—firstly with a plate of the Eocene Conifer:e

from Ballypalady, and next with an extensive scries of

sketches of Irish cromlechs.

The Dramatic lierieir. No. I. (London, Feb. 1,1885.)

—If we may judge from the first number, the Dramatic

Review ought to address a large public. Its articles are

signed by men eminent in the literature of the drann, and

its discussions of plays and players are at once unprejudiced

and readable. A very fitting journal for all who find plea-

sure and recreation in the theatre.

The Aschpiad. By Benjamin W. Ricuardsun, M.D.

(London : Longmans, Green, & Co.)—Dr. Richard.son's

quarterly journal continues to sustain its reputation, and is

filled with matter of interest to the medical profession. The

layman, too, will find much to interest him in " Further

Iiesearches in Euthanasia for the Lower Creation," and in

a short essay on " The Overpre.ssure Questien."

Britons, Aimhe I By A. B. C. (London : Kegan Paul,

Trench, & Co. 1885.)—A spirit-stirring appeal to Eng-

lishmen to put our naval defences into a satisfactory con-

dition, and to equip and man such a fleet as shall render us

secure against the machiuations of our loving Continental

friends.

We have also on our table, from the Messrs. Cassell A:

Co., the first number of Our Own Country (with descrip-

tions, very beautifully illustrated, of Salisbury Plain and

Stonehenge, Leeds, and the Cinque Ports), CasseU's Ilouse^

hold Guide, CasseU's Popular Gardeniny, The Countries of

the World, The Library of English Literature, Eurojiran

Butterflies and Moths, and Tlie Book of Health. Also, The

British and Colonial Druyyist, Naluren, Society, Brad-

streets, The Season, The American Druggist, The American

Naturalist, The Kansas City Review, The Cinque Port, The

Lifeboat, Ciel et Terre, The Medical Press and Circular,

The Journal of Botany, and The Technical Journal.
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THE FACE OF THE SKY.

From Feb. 13 to Feu. 27.

By F.R.A.S.

SOLAR activity seems to iliminish but slowly, and beautiful
groups of spots still continue to appear at intervalson the Sun's

face. Map. II. of "The Stars in their Seasons " shows the face of

the night sky. Mercury and Venus are both morning stars, but are
still most indifferently placed for the observer. Mars is invisible.

Jupiter, a little to the east of Kegulus, towards which he continues
to travel, is now visible all night long, and is—as ho has for some
time been—by far the most brilliant and conspicuous object in the sky.
He comes into opposition to the sun at 8 a.m. on the 19th, so that
he is about as well placed for the observer as ho can be. The
phenomena of his satellites occurring during convenient hours of
the night, during the next fourteen days, are numerous and in-

structive. The student will note that prior to the 19th the shadow
of a satellite precedes the satellite itself on the disc of the planet

;

and that after the 19th the satellite precedes its shadow (see
Knowledge, Vol. V. pp. 12G and 127). On the 14th, then. Satellite

II. will reappear from Occultation at 7h. 12m. p.m. On the 10th
Satellite III. will disappear in eclipse at 7h. 21ra. JSs. p.m., to re-

appear from behind the planet's limb at llh. 9m. p.m. On the 17th,
Satellite I. will be eclipsed, igm. 16s. after midnight. On the 18th,
the shadow of Satellite I. will enter on to Jupiter's disc at lOh. 5m.
p.m., followed by the Satellite casting it only one minute later.

The Satellite and its shadow will practically leave the opposite
limb of the planet together 25 minutes after midnight. On the 19th,
Satellite I. will be occulted at 7h. 15m. p.m. Satellite IV. will

reappear from eclipse at 8h. 41m. 52s. p.m. The reappearance of
Satellite I. from occultation will occur at 9h.34m. ; and the transit
of Satellite II. begin at llh. 3Sm., followed by that of its shadow
at llh. 40m. On the 20th, Satellite I. will pass off Jupiter's
face at 6h. 51m. p.m., as will its shadow at Ch. 54m. On the 21st
Satellite II. will be occulted at Gh. 32ni. ; pass behind the body of
the ])lanet into its shadow, and reappe.ar from eclipse at 9h. 33m. 41s.
On the 23rd, Satellite III. will be occulted at lOh. 19m. p.m. On
the 25th, the transit of Satellite I. will begin at llh. 50m., p.m. and
that of its shadow at midnight. On the 2Cth, the same Satellite

will be occulted at 8h. 58m., to reappear from eclipse at
llh. 26in. 2is. p.m. Finally, on the 27th, the beginning of the
transit of Satellite I. may possibly be perceived at Gh. 16m. p.m.
Its shadow follows it at Gh. 28m. It passes off the opposite limb
of Jupiter at 8h. 35m. ; as does its shadow at 8h. 48m. At 9h. 38m.
Satellite IV. enters on to Jupiter's face; followed by its shadow at
llh. 34m. p.m. The student is recommended to pay particular
attention to this phenomenon ; inasmuch as it is the two outer
Satellites which have been most frecjucntly perceived as dark or
even black spots on the brilliant disc of the planet. Saturn should
be looked for now as soon after dusk as may be convenient ; as,

though he is still above the horizon during the working hours of the
night, he is slowly, but surely, approaching the West. He still

forms a rudely isosceles triangle with ji and J Tauri. Uranus may be
found during the later part of the night by fishing almost due east
of >i Virginis. Xeptnne is not worth looking for. The Moon is new
at 2h. 21m. 8s. in the early morning of the 15th, and enters her
first cjuarter at lOh. 31m. a.m. on the 22nd. Four occultations
of fixed stars (one of them a notable one) occur during the
next fourteen days. The first is of the 5th Mag. Star,

38 Arietis, which will disappear at the Moon's d.ark limb on the
20th at 7h. 41m. p.m., at an angle from her vertex of 211°, re-

appearing at her bright limb at 8h. Im., at a vertical angle of 246°.

(.)n the 22nd Aldebaran will be occulted, and to this phenomenon
the attention of the student is particularly directed, inasmuch as
this is the star which has been most frequently seen projected on
the Moon's limb. It will disappear at 5h. 17m. in the late after-

noon at the dark limb, at a vertical angle of 20', and reappear at
5h. 50m. p.m. at the bright limb, at an angle of 330° from the Moon's
vertex. On the 23rd 130 Tauri, a sixth magnitude star, disappears
at the dark limb at llh. 3m., at a vertical angle of 145°, reappear-
ing at the bright one two minutes after midnight, at an angle of
288° from her vertex. And, lastly, on the afternoon of the 26th, at
3h. 59m., the sixth magnitude star B.A.C. 2872 will disappear at
the dark limb, at an angle from the Lunar vertex of 340°, to re-

appear at 4h. 21m., at a vertical angle of 280". Up to noon to-day
the Moon is in C'apricornus, but at 4 o'clock this afternoon crosses
into Aquarius, through which she is travelling until G p.m. on the
16th, when she enters Pisces. It takes her until 9 p.m. on the 19th
to pass across this great constellation, and at the last-named hour
she passes into Aries. This she quits for Taurus at noon on the
21st. Travelling through Taurus at midnight on the 23rd she
.arrives on the confines of the northern strip of Orion, and by the

noon of the 24th has passed over this and entered Gemini. She
leaves Gemini for Cancer at 2 a.m. on the 20th, and Cancer for Leo
at 1 o'clock the next afternoon. Tliere we leave her.

EPHEJIERIS OF ENCKE'S COMET.
From Feb. 13 to Feb. 27.

Day of
Month.

13
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" Let Knowledge grow from more to more."—ALrKSD Tennyson.

OnZy a stnoli proyorfioti 0/ Letters received can possibly be in-

terted. Correspondents m\ist not le offended, there/ore, should their

Utters not appear.

All Kditorial communications should he addressed to the Editor 01

Knowledge; all Business communications to the Pcblisheks, at the

Ofct, 74, Great Queen-street, W.C. If ibis is not attended to

DELAYS ARISE FOB WHICH THE EdITOB IS NOT RESPONSIBLE.

All Remittances, Cheques, and Post Office Orders should ie made
payable to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.

Ko communications are answered by P0.ST, EVEN THOUGH 8TAMPID
AND DIRECTED ENVELOPE BE ENCLOSED.

QUESTION" FROM FLATLAND.
[1588]—The qaestion in letter 1585 is answerable from analogy

thus :

—
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rialism," ]ie ppcaks still more strongly :
" The passage from tlie

physics of the brain to the corresponding facts of consciousness
is unthinkable. Were our minds and senses so expanded,
strengthened, and illuminated as to enable us to see and feel
the very molecules of the brain ; were wo capable of fuUow-
ing all their motions, all their groupings, all their electric
discharges, if such there be ; and were we intimately acquainted
with the corresponding states of thought and feeling, we should be
as far as ever from the solution of the problem, ' How are these
physical processes connected with the facts of consciousness 'i

'
"

I am still quite unalilo to discover that I have a consciousness
of "unconsciously " liking tilings. Tlie verb "like" implies con-
sciousness. If I say that I like mutton, I mean that this par-
ticular kiud of meat produces a certain definite, molecular
arrangement in my brain, which is the physical fact somehow
connected with the pleasant sensation of which I am conscious.

J. T. EOUTLEDGE.

FRICTION.
[1592]—I am surprised to notice Mr. Browning, in his article,

"How to Take Care of a Tricycle," in No. 170, state that "fricticm
increases u-ilh relocilij, Ivt 7wt with pressure, unless the pressure is

so great that the lubricant is squeezed out." It is only necessary
to look up any authority on mechanics to find that " the resistance
due to friction is equal to the direct pressure between the surfaces
multiplied by the co-efficient of friction, this co-eiEcient depending
on the nature of the surfaces and the lubricant adopted. Of course,
the latter part of Mr. Browning's statement quoted above is correct
in so far that friction greatly increases when the pressure is so
great as to force out the lubricant. J. Y.

LETTERS RECEIVED AND SHORT ANSWERS.
S. L. B. points out that (according to the text) tho words

"Perihelion" and "Aphelion" are transposed in the diagram on
p. 80.

—

Nemo. I am sorry to find you wasting your time over such
trash as the printed letter you enclose. The person who wrote the
paragraph concerning the satellites of Uranus was hopelessly igno-
rant of astronomy. The motion of the satellites of Uranus, as
i-eferred to those of every other satellite in the solar system, is

retrograde—unless you choose to say that the plane of their orbits
has not only been rendered perpendicular to the ecliptic, but has
been tipped 10° over towards the other side ! I suspect that the
(so-called) " medium " got her knowledge of the two>atellites of
Mars from " Gulliver's Travels," whence we learn that they
were discovered by the astronomers of Laputa (see paragraph nine
of Chapter III. of the " Voyage to Laputa," in " Gulliver's
Travels;" and remember that this was written in 1727). Pray
read paragraph in capital letters which concludes the head-
ing of the CoiTCspondence column.

—

Wm. Dotx.L.is. Simpkin,
Marshall, & Co., London, publish the book you want. —
A. J.^ W. The discs which your telescope gives to stars are merely
spurious or optical ones, the star being in reality a point of light of
absolutely insensible dimensions as viewed from the earth. Your
notion, then, that its circular figure (which is the product of your
object-glass, and of that alone) would undergo change were an
opaque body gradually to intervene, is perfectly baseless. Oh, yes,
the interposition of rings of planetoids, meteorites, or nebulous
matter has been suggested as a cause of stellar variability. In the
case of stars of the Algol ty]ie, their periodical partial eclipse by a
huge dark satellite seems to afford the most feasible explanation of
their variation.— E. A. Tixdall. Your football experience so
strongly resembles that of C. (letter 1570, p. U-l) as to be scarcely
worthy of reproduction. Forgive me for saying that every one who
writes to this paper is entitled to have his communication acknow-
ledged

; and to leave people without replies simply because they
make foolish or unjustifiable requests would be to invito a repetition
of letters which they would then believe I had never received. I
have excluded, and shall continue to exclude, all theology, properly
so called. Certainly Dr. Lewins's letter in no sense trenched upon
this ground, although "An Earnest Thinker's," I fear rather did.
However, the last-named correspondent will have to modify his style
of argument (?) if he again seeks admission into these columns.
The papers on "Light-sifting" will appear when others now in
hand are disposed of. It occurs to me (rightly or wrongly) that
you must be a very young man, if I may judge from the calm affec-
tation of infallibility with which you are so good as to try to teach
me my editorial duties.— P.\trick O'Brien relates how he dreamed
that a favourite cat was sitting at the foot of his bed, and, after
awakening, distinctly saw the dream-image of the cat for several
seconds. This persistence of objects seen in dreams on rousing
is not a very infrequent phenomenon. Thanks for your P.S.—
London and Westmin.ster Supply A.ssochtion. Received,—J. M.
A moment's reflection will show you that your letter amounts to a

mere advertisement of a particular tradesman. This can only
appear in the proper columns.—A. If a man did not habitually
dress for dinner every night, I can fpiite understand how the
taking off his clothes would suggest the act of winding-up his

watch. It is only when we reflect a little that we realise how
many of our actions are automatic.—F. Gaktside-Tippinge.
Snch communications should be directed to Richard Hodg-
son, Esq., St. John's College, Cambridge. The Society's

address is 14, Dean's - yard, Westminster, London, S.W.

—

Night Student asks for the simplest and cheapest form of artificial

light for painting by. Pending replies from experts, I should say
that a Duplex lamp, with a neutral-tint chimney, would be as efii-

cient as anything.—W. R. Bland writes that SIcssrs. Newtons and
Messrs. Negretti & Zambra, London opticians, sell the anorthoscope.
Prices not given, as this is not the part of the paper in which
advertisements appear.—R. Elmore. Pre-occupied as I am, it ia

simply impossible for me to make engagements to personally view
pictures, apparatus, exhibitions—or, in fact, anything else.—F. W.
Rudler. Received with thanks.

—

Boyd Mo.ss. Do yon not see
that you are simply asking me to advertise a particular trades-
man gratis?

—

Leonard Okrell Hey. A superstition, and an
utterly baseless one, of which it is difficult to trace the origin.—J.

Newman asks Mr. Mattien Williams how to prevent the formation
of "mother" in cider that is being made into vinegar.

—

John
GoRHAM. Subject to limitations of space, I shall be pleased to

insert your paper.

—

Caroline A. Martineau. Many thanks for the
trouble yon have taken, but j'ou will perceive that I have had
to condense your condensation very materially indeed. It

would be impossible to give anything approaching to ver-

batim reports of popular lectures on subjects alreaoy so fully

treated of as that is in the works of Darwin, Lubbock, &c.—
G.H.Wilkinson suggests that Mr. Alexander (letter 1575, p. 95)
cannot have been " unconscious " if he talked " reasonably ;

" and,
further, that temporary concussion and chronic disease of the brain
affect it differently. Double vision in drunkenness has its origin in

the abnormal condition of the circulation in the brain, which renders
it impossible for the subject to co-ordinate the movements of the
muscles of his two eyes. For single vision the object must be
presented to both eyes under precisely similar conditions.—R.
Abaerelton. Received. According to your idea, the critic must
have misinterpreted the internal evidence. Tho conductor of this

magazine signs every line he writes in its columns.

—

Threepence.
I could easily give you another couple of pages, were I to print
more of the letters which reach me ; but, as it is, can you give me
the name of a single scientific journal in which you obtain the same
amount of oriiiinnl matter for your money?

—

Wm. SwAN.^iTON.

Received.— Captain D. Forbes. Thanks; but the alterations

are merely of professional interest, and are not sufficiently great

to justify the occupancy of space with them.— G. D. D.
Your use of the word " equilibrium " is not legitimate. —
The force of gravity is acting on the body from the very instant

that it leaves the hand ; and continues to act against the projectile

force until it nullifies and overcomes it.—ZoiLUS. The language is

neither mine nor that of any contributor to these columns. In
reproducing articles of interest, as is occasionally done, they are,

and only can be, reprinted verbatim.— Geometres. I regret that I

have no room at my disposal for papers on elementary arithmetical

and geometrical teaching. Knowledge was not established as an
organ of primary elementary education. Your supposed solution

of the problem of the trisection of an angle by Euclidean geometry
is returned to you by post, as at once unsound and unsuitable.

Kindly note that I neither can nor will enter into any discussion

whatever with you on the subject.— H. B. L. " A hundred snns"
was merely " fa(^on de parler." I question if any one has con "fei?

more stars in this group than Wolf.

—

Ada S. Ballin. Received,

with thanks.—W. Oldham Chambers. Thanks, will be utilised.

—

John Ross. Forwarded to the conductor.

—

Captain D. M. Forsyth,
R.N. " Elementary Astronomy," published by Cassell & Co., is, I

think, the book you mean. Kindly read the paragraph in capital

letters which concludes the heading of the correspondence columns.—Dr. Prevo-st. I have for a long time had a manuscript article

lying here. If you wish it returned, kindly send a stamped and
directed envelope for that purpose.—W. R. K. calls attention to a
truly extraordinary mistake in the engraving of the Star Map on

p. C5, where south-west, west, and north-west are printed for south-

east, east, and north-east, and Dice versCi.—John Harris. Received.
—Clark Bell. Received.

The circus-ring at the Covent Garden Theatre has been entirely

covered by what is probably the largest mat yet made. It is over

two tons in weight, and is made of unbleached cocoa-nut fibre, has
a soft pile 4 in. thick, and makes a good substitute for turf.
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Onv {nbriitorEi' Column.

We give here, iceel ly lecei, a terse description of such of the many
ineentions as ice think may be of use to our readers. Where it is

possible, the niiiiiiit')' 0/ the patent is quoted, to enable those icho

desirt fuller information to procure the spccijication from the

Patent OJice in Cursitor-street, Chancerij-lane. We shall, ijene-

ralty spcakinj,cotinne ourselves to the more recent invenlions ; but
it often happens that an article comes under our notice which,
although not quite novel, is worthy of mention for its utility and
ingenuity. In such a case we should not hesitate to refer our
readers to it. And ivhile we thus increase the interest of our pages,
ice at the same time assist the inventors by giving greater publicity
to their inventions (Knowledge being a popiilar magazine) than
is accorded by the most excellent trade journals.

WINDOW FASTEXER.
[Patented, 1881.] TIio subject of this patent, taken out by

Mr. S. Willett, of Heme Hilt, ia a sash • fastener ivhich shall

lie burglar-proof. The two Figs, illustrate the closed and open

of the 6re. Again, there has often boon more damage occasicuod
by flooding with water than by the lire itself.

Amongst tliii nun\orou3 inventions anil devices which have been
brought to public view during the |iast few years, the Harden
Hand-(!renade Fire-E.-ctinguislier stands ]irc-oniinent as Bomelhing
that is simple, ofliciont, always ready, that will not get out of
repair, and at the samo time can bo effoctivoly used by any one
wlio happens to be near when the lire breaks out.

The Urenado consists of a glass globe, heriMctically sealed, filled

with a chemical fluid which does not deteriorate with ago, is not
affected by any climate, will resist a temporatui'o of 20' below
zero, and is perfectly liarmless to llesh or fabric.

The contents of these Grenades, when thrown upon or into fire,

vaponrise immediately into immonso volumes of a fh-e-e.\tinguish-

ing gas (carbonic anhydride), in the presence of which combustion
cannot possibly exist. They are small and convenient for handling,
can bo hung nj) in any place, and are accessible at an instant's notice.

They prevent damage from water. They operate instanta-

neously, and aro cheap. They are guaranteed to be perfectly uniform
iu (luality and eflicioncy, and every ono of them is subjected to a

thorough chemical test to assure absolute certainty as to its quality.

Fire-Estingui.shing ( trcnade.

Patent Window Fastener (Closed).

portions respectively. The handle, on being turned, presses down
and passes over a flat spring, and when it reaches the end of its

movement, the spring being passed, rises up and presses against the

handle, thereby preventing it being opened in the ordinary way.
To release the handle a small knob is depressed, as shown in the

Tipper figure, ihe spring is lowered, and the handle may be turned
to the open position. This ingenious device precludes the possi-

bility of the handle being turned by inserting a knife blade between
the sashes, a proceeding which is also hindered by the fact that the

square part of the handle acts as a lug, which, when in the closed

position, squeezes the two sashes together.

FIUE EXTINGUISHER.

The losses of property by fire in this country are immense, but
might be very materially diminished by the introduction and
general adoption of a simple device for arresting the progress of

fires in their incipient stages.

Large sums are annually spent by property owners in fire escTjies,

stand-pipes, sprinklers, and hose attachments in buildings, but
these too often fail to be of practical value at the inciiiicnt stages

A NEW OCCUI/riNG

Occulting Eye-piece.

EYE-PIECE FOR ASTRONOMICAL
TELESCOPE.

Mr. R. G. Mason, practical optician, of 21, Park-ro.ad, Clapham,
S.W., has recently introduced this valuable instrument under the
direction of Dr. Edmund J. Spitta, whose device it is. It consists
essentially of a shallow cylinder of brass, containing four shutters
placed over the arrangement of lenses. Byan ingenious contrivance,
which is fully esplaiued at page 92, R.A. Society's Monthly
Notices, No. 2, December, 1884, the " knife-edged " occulting end
of each shutter always remains in focus. The regulating screws
may thus bring any or all of the shutters singly or simultaneously
into effective use, without any inconvenience to the observer

;

they are "easily under his command, and not weighty enough to
require a counterpoise."
The figure herewith, shows the instrument viewed from above,

with lenses and cap removed to exhibit the occulting shutters.
Such an arrangement cannot fail to be of great value to every ob-
server of !the heavenly bodies, and we may fairly congratulate Mr.
Mason upon the skill he has displayed iu perfecting the practical
details of this useful contrivance.
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By Mephisto.

THE SICILIAN DEFENCE.

THE consensus of opinion of players having the requisite

analytical knowledge is that, as a defence, the Sicilian suffers

in comparison with the French. In most variations of the Sicilian

the second player will incur ash'ght iuferiority of position, whereas
in most variations of the French Defence, the second player will be
able to equalise matters. The only variation in the Preach Defence
in regard to which wo as yet do not feci justified in denying the
verdict to the lirst player, is White's continuation of 2. P to K5,
although wo are opposed to this move, whereas the only variation

in the Sicilian defence which seems to give the second player some
hope of holding his own, is Black's continuation of 5. Kt to B3. A
general rule in this opening is to play both White Knights to B3
and then play P to Qt, also B to QR3 when such ia possible, in con-

sequence of tlie exchange of Black's KB for the White QKt.
Endeavour slioulJ also be directed to prevent Black from playing
P to Q4, in which case the square on Q6 offers a strong position for

a White Kt or B. Failing in all this points. White, with sufficient

cire and attention, should bo able to gain oth°r small advantages,
such as a good centre position, a good position for his pieces, &o.
1. P to K4, P to QB4. 2. QKt to B3, QKt to B3. 3. Kt to B3,
P to K3. 4. P to Q4, P X P. 5. Kt X P.

In this, the normal jiosition, Black has tho following moves at

his disposal, viz ;

—

Bi.ici. .5. Kt to B3,

5. B to Kt.j, and
5. P to QR3.

( If these, the first is the best, and
may be met as follows :

—

5. Kt to B3
G. B to K2

There seems to be more solidity

in this move than in tho continua-
tion of G. Kt X Kt, KtP X Kt, as,

in order to prevent Black from
playing P to Q4, it seems
necessary to play 7. P to K5,
Kt to Q 4. 8. Kt to K4, &c., with
perhaps equal advantage, but we
are (perhaps prejudicially) dis-

^^'^^* inclined to favour the advance of

P to K5 early in the game.

C. P to Q t

7. P X P Kt X P
8. Kt X Kt Q v< Kt

Now for the End Game. White can obtain an advantage by
either 9. B to B3 or by 11. Kt to Kt5. If ag.ain

i I I I t I

^1 'I

G. Kt X Kt
7. Q to Q4
8. PxB

B to Kt5
KtP X Kt
B X Kt (ch)

with the better position, as B to I!3 will bo very powerful. Finally,
if 5. P to QR3, Bl.ack has simply lost time, and White may proceed
to develop by B to K2. P to QR3 was formerly played to prevent
KKt to Kt5, which sometimes will become dangerous in this

opening. But in reply to either 5. B to Kt,j or Kt to B3, White's
attack of 6. Kt to Kto does not lead to much, as the following
interesting variation—which has an American origin—will show i

—

6. KKt to Kt5
7. Kt to Qfl (ch)
8. QB to KBl
a Kt to B3 (ch)

10. QB to KKt5
11. PxP

Kt to B3
B to Kt5
K to K2 !

P to K4
K to B sq.

P to Q4

!

QxP
with a promising position. With regard to Black's move of

5. P to KKt3, we do not think that White need do anything better
than develop by G. B to K3, threatening, if B to Kt2, 7. KKt to Kt.'>,

or if P to Q,R3, 8. Kt x Kt, and probably 9. B to Q4, &c. In any
case White will obtain a speedy development and a commanding
position for his pieces, which advantage should enable him to

combat successfully the .antiquated mode of adv.ancing P.awn3
against pieces—worst of all K or QKtP—embodied in the Silician

Defence.

PROBLEM No. 147.

BV 0. U. L.\B0NE.

Black,

^m ^
'^' '^ W W

White.

White to play and mate in thi'ee moves.

ANSWERS TO CORRESPONDENTS.
^*^ Please address Chess Editor.

C. Planck.— Thanks, but already corrected last Saturday.

Edw. Carter.—Problem received with thanks.

Enquirer.—Address of the "Chess-players Chronicle," 17, Medina-
road, N; address of the " Chess Monthly," 18, Tavistock-street, W.C.

Settlement ix M.^sonrv.—Next to the Washington Monument,
the highest structure in the United States is the tower of the
new public building at Philadelphia. It is reported that the out-

side has become cracked, and that the cause has been ascribed to
tho contraction of the brick masonry at the back of the marble
facing. The mean pressure at the section showing this distress is

estimated at 9 tons per square foot. The base of tho tower of * the
capital at Hartford, Conn., shivered a few years ago because the
builders, in their desire to make good joints in stone masonry,
laid them with contact at the edges. The difficulty was repaired

by pouring a number of tons of melted type-metal at the back
of this masonry; the alloy, expanding as it cooled, transferred the
presstire from the front edges towards the middle of the tower
foundation ; the surface blocks were dressed over again, and in

some instances new atones were laid in.

—

Engineerinrj.
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OUE TWO BRAINS.
By Richap.d A. Proctor.

(Continued from p. 102.)

SUGGESTIONS FOR THE PKACTIGAL APPLICATION
OF TUE THEORY.

IT has been shown that the fdculty of si)eech depends

either wholly or mainly on the left side of the brain.

A lesion in a particular region of this side produces the

loss of the faculty of expressiDg ideas by spoken words.

Out of more than a hundred cases of this peculiar disease

—aphasia—only one is known (and that case is doubtful)

in which the right side of the brain was diseased. This

seems to show that the two sides of the brain are distinct

one from the other. At first sight, however, the idea

might suggest itself that this evidence tended to prove that

the two portions of the brain discharge supplementary func-

tions. If the left side thus perform duties with which the

right side has nothing to do, presumably the right side may
perform duties from which the left side is free. This,

indeed, would appear to be the case ; but this is not a

necessary distinction; it may be regarded rather as the

result of habit, unconsciously exercised of course, since (as

yet, at any rate) we do not possess the power of deciding

that we will use this or that side of the brain. It appears

that usually the left brain is used in speech, as the i ight hand
is used in writing ; that a disease in the particular pait of the

left brain on which speech depends, causes aphasia, jae-

cisely as a disease of the right hand destroys the power of

writing (untU the left hand has been trained to the work)
;

and that by training both brains we should render this

particular form of cerebral disease less likely to cause loss

of speech, much in the same way that by training both

hands to write, we should dimiuish the chance of any such

cause as disease or accident depriving us of the power of

writing.

Where the power of articulation is lost, it is not the

mere power of moving the muscles of the tongue, larynx

or chest, which is lost, but the memory of the mode of

directing the movements of those mussles. In many cases,

says Brown-Sequard, " a patient could move the tongue in

any direction, could move the larynx, and utter rounds
very well ; but could not articulate, the nieiital part if tho
iiifchanical act being lost, not the mechanical action itself."

Sif;ht atlords evidence that tho distinct action of the two
sides of the brain is not incompatilile with the complete-

ness of the power possessed by either. WoUaston held ihafc

the right side of the base of the brain is the centre fir

sii,ht in the two light halves of the eye— that is, tiie half

of the right e) e towards the temple, and tlie half of the

left eye towards tl e nose ; while the left siJc of the Viase ot

the brain is the centre for sight in the two other halves

—

the outer half of the left eye and the inner iulf of tin-

right eye. If this were so, the two halves of the bruin

would be, so far as sight is concerned, absolutely .supp'c-

mentary to each other, insomuch that a disease of eitlu r

half of the biain would render sight imperfect. It is not

altogether true, however, as Brown-Scquard states, that

only one-half of each object would be seen, for the whole of

an object may fall on either half of the utina. J!ut objects

looked at full front w(juld thus be divided, if the left side

of the brain were aflectcd, the left halves of the eyes would
act imperfectly—that is, the left halves of the visual field'

within the eje ; so that, in point of fact, oljects towards
the observer's right would be unseen, and i-iic rersa.

Wollaston himself was troubled occasionally liy a dcft-ct of

this kind. Tr} iug one day to read the name of an instru-

ment—the barometer—he could read only " meter, ' the

other part of the word, " Ijaro," being invisible. Agamix
was similarly affected. And many patients who are

afliicted with certain disorders of movement implyii g brain

disease have the same trouble—they see only half of objects

towards which the eyes are directly turned. Nor is tliis

the only evidence which at a first view seems to demi-i:-

strate Wollastou's theory. If the theory were true we
should expect to find that when only a small part of one
side of the brain—or, rather, of that region ou which sight

depends—was aflected, then only the half of one eye would
be de|jiived of sight. This has been found to be the case.

And, naturally, we should expect that if the other part of

the region (of the i-ame side of the brain) were aflected,

then the corresponding half of the other eye, and that

half only, would be deprived of sight. This also has

been found to be the case. Nevertheless, WoliastonV.

theory has to be abandoned bacau.se it does not account
for all the facts, and is opposed by three decisive facts

at least.* It has been shown in many instances that .v

disease in one half of the brain will produce complete loss

of sight (i.) of the two halves of the eye on the same side

as the diseased brain ; or (ii. ) of the two halves of the eye

on the opposite side; or (iii.) of the two halves of both

eyes. Manifestly, then, there is no necessary association

between either side of the brain and tho sight of either eye,

or of the two halves of either eye. Each side of the brain

possesses apparently the jiolnUial'Uy of rendering sight

perfect for both eyes. Admitting this, it is clearly a point

of great importance to inquire whether both sides of the

* It is sinpuL-ir fiow soldoni the true rules which should guide iis

in selecting and rejecting tlienries arc recognised and miderfitood.

Over and over again we see it assumed, if not stated, that tliat

theory wliich accounts for tlic greatest number of facts is to be
adopted as the most probable. This is not by any means the case.

The true theory must, in re.ality, accord with all the facts, though
we may not be able to show that it does. Now, if a theory ac-

counts for several of the facts, and is not opposed hy a single

one, it has a much better claim to be adopted provisioually as tho

most probable, than another theory which accounts for a greater

nundjer of facts, or even for all the known facts save one, but \a

manifestly opposed by one fact. This is a rule of the utmost im-

portance in science, because often it enables us to select the true

theory, not by overpowering testimony of evidence in its favour,

but by consecutively rejecting all other possible theories.
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brain, or tlie two brains:, may not each be trained to dis-

charge this duty ; for the disease of either would no longer

destroy or seriou.sly impair the power of sight.

The next point to be considered is that of gesture. It is

maiutaiced by Brown-Sequard that the left side of the

brain chiefly controls the gestures, and this for the simple

reason that the left side of the brain guides chiefly the

movements of the right side of the body, and it is chiefly

with the right arm that gestures are made. But it also

appears likely, from certain pathological fact.=!, that even

the motion of the left arm, so tar as gestures are concerned,

depends on the action of the left side of the brain ; for it

is found that patients who have the left side of the brain

diseased commonly lose the faculty of making appropriate

gestures with either the right or the left arm. It has,

however, happened in a few cases that the disease of the

right side of the brain has led to a los-s of the power of

making gestures. It need hardly be remarked that this

'xception no more opposes itself to the general theory of

the duality of the brain than does the fact that a certain

proportion of persons are left-handed, or one may say left-

aided.

There is a dirficulty in determining how far writing

depends on the lefc side of the brain, because disease

of that fride is not uncommonly acoe.nijianied by

paralysis of the right arm and hand, and in such cases

we cannot determine whether the power of writing is

lost on account of a real loss of memory of the relation

between written symbols and the ideas they express, or simply

through the effects of paralysis. However, it very seldom

happens that paralysed patients have lost altogether the

use of the fingers and are unable to make the least sign.

In fact, it is found that in many cases they can imitate

writing placed before them (oftener if the handwriting

resembles their own) while they are unable from memory
to write anything, or, at all events, to express ideas by
writing. The disease is called agrap/iia. In many-patients

suffering from this disease the right arm is perfectly free

from any sign of paralysis, but a portion of the left side of

the brain has been diseased. It woultl appear, therefore,

that written language, like spoken langu;igp, depends on

the left side of the brain.

It is also known that the power of reasoning depends on
the left side of the brain more than on the right. In cases

of insanity the left side of the brain has more frequently

been found to be diseased than the right side.

(To he continued.)

ON TERMITES.
By Surgeon-Generai, R. F. Hutcuinson, M.D.

{Continued from p. 104.)

TERMITES have the same family arrangements and the

same stages of development as their darker brethren,

and share with them the crowning wonder of a wonderful

life in the terminal swarm of the male and female winged

insects. That of the ant is an unnoticed afl'air ; that of the

termite upsets the whole household by night and the

whole neighbourhood by day.

They never swarm out here until about twenty-four hours

.•ifterrain, and never, except during the rainy months—June

to October. The " secret of water " is as necessary for the

last transformation scene of the termite as for rousing the

frog from his estivation. In the case of the former, it is

more diflicult to understand the close connection between

moisture and termite perfection, because the condition

brings with it no alimentary advantage. I believe the

secret lies in the fact that moisture is essentially necessary

to the unfolding of their large and delicate expanse of wing,

for the process would be embarrassed, if not arrested, by
the fiery blast of the hot wind which precedes the rains.

But, then, what is the use of the wings? It is certain

that fertilisation does not take place during flight, and,

from the very early wing-dropping, it is equally certain

that these delicate organs are not necessary for the pur-

pose. What, then, the necessity of the swarm ? I believe

it to be a provision of nature for lessening the species by
bringing it into contact with the host of devourers ready to

hasten to the feast either by day or night.

If these were not available to lessen the swarms, and its

units returned to the earth whence they came, then the

soil would very soon be dominated by these ruthless

devourers. My remarks have hitherto only applied to

their ravaging inorganic matter. Many a tree do they kill

by barking ; many a choice garden-plant, roses especially,

do they similarly destroy ; while their havoc among vege-

tables, especially potatoes, is very serious ; nor do straw-

berries escape their notice.

Let us now try and watch a swarm ah inilvi, and in this

out.side mud house-wall we have an opportunity. While
casually passing our eyes across it, we note the sudden
appearance of a pinhole, and out of it the inquisitive

antennaj of a worker, exploring in every direction. Know-
ing what is going to happen, we closely watch, and presently

the antennas are followed by the body of the worker, who
proceeds to examine all round the hole, and is joined in

the survey by a second worker. Apparently, both are dis-

satisfied, and begin enlarging the hole with their mandibles.

While so engaged, the brownish- black mandibles of a

perfect insect appear, and, with a mighty effort, it squeezes

out of the hole, stops to breathe a moment, and then takes

flight. More workers pass out of the hole, and great

excitement prevails as, one by one, the perfected insects

emerge. The same scene is being enacted at other openings

which have suddenly appeared in the wall ; and now it is

covered with fluttering termites and excited workers.

As you gaze you are enveloped in a cloud of flyers, and
can see that it is rising high into the air. Watch, and you
will soon see that kites, crows, king crows, jays, mynas,

sparrows—nay, the whole feathered race—are flocking to

the feast, and that below, the poultry-yard, led by the

guinea-fowls, are similarly occupied.

Note how laboriously the kites feed : each termite is

seized by the claws and then conveyed to the beak : the

other birds charge ruthlessly into the swarm with open

beaks, and seize all they can. If this flight occurs towards

dusk, you will find bats, even the frugivorous flying-foxes,

and little owls joining in the revel.

After watching the flight for about twenty minutes, you
will find that the survivors have alighted, and are now
chasing one another in amorous pairs. This is the period

of fertilisation.

Turn we now for a moment to the wall whence the swarm
issued, and we shall find that the workers have carefully

plastered up all the holes of exit, and the recent scene of

busy activity is now bare and deserted.

Resuming our inspection of the perfect insects, we shall

find to our amazement that they, too, have disappeared,

and that naught remains of the great rush into life ai^d

activity but the disjected wings which thickly strew the

ground. The disappearance in a room is still more marvel-

lous, for within its walls you can imagine fewer places for

retreat or concealment
;

yet, under your very nose the

survivors of the swarm escape, and you can't say how.

The sudden appearance of a swarm at dinner-time,

especially it there are lights on the table (as in the
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abodes of Griffs^-, is too dreadful to contemplate, and

iiiipossiWe to describe : you Lave to contend with ter-

mites in your drink, teroiites in your soup, termites

in the food you are conveying to your mouth, ter-

mites in your nostrils and ears, termites in your

whiskers and hair—termites everywhere. So you are

obliged to have all lights hastily removed from the table,

and patiently await ilie disappearance of the swarm. A
most fatal trap can be rapidly constructed ; bring in a

shallow tub with three to four inches of water, and put

therein a protected light. In a very short time, a muts

of drowned insects, equal to the depth of water will fill

the t\ib, and upon them, just out of the water, anxious

hundreds will be chasing one another over the bodies of

their kindred.

I have shown the enemies to which an out-door flight is

exposed ; within doors greedy foes also await them in the

guise of black auts, cockroaches, spider.^, musk-racs, and
lizards, aiid it is amusing to watch one of the bitter with

the back of the wall shade as its hiding-place ; it cannot

catch the termites buzzing about the lamp fast enough, and
is already fully distended with those it has swallowed, £o

much so that it is obliged to halt with the wings of the last

victim sticking out of its mouth like horns.

To return to the disappearance. Hot'.' it is brought

about I ca-jnot positively say, for I have never been quite

able to unravel it ; but the following is my presumption :

—

Bo'.h males and females retreat under ground, the former

only to die, the latter to initiate a new colony. Her first

eggs hatch workers, the first duties of which are to build in

the enlarging queen, and then attend to the further ramid-

cations of the colony. I have kept the wingless insects

under glasa, and found that, after a time, the chasing

ceased, and the female remained stationary, elevating her

abdomen in the air, and quivering it in a curious manner,
the male taking no notice of her. In all these experiments,

hsving no earth to return to, both insec's died in a few

hours, the male aWajs first.

Tlie wing-dropping is very remarkable ; it is not a casting-

ofl" of the whole structure, but a snapping off below the

articulation, and this di-scard takes place exactly at the

proper moment— ;.«., when the period of flight is over;

seize a perfect insect when emerging from its hole, and you
may hold it firmly by the wing^ ; take it prisoner twenty
minutes later, and you will find that it deftly rai.-e.s its

abdomen, as an earwig does in folding up its wings after

flight, and in that act instantaneously snaps off its wings,

leaving them in your fingers.

And this means that the wonderful machinery of muscle?,

blood-vessels, and nerves accessory to flight, is only required

for a performance of twenty minutes, is then quite lost in

the expiring male, and virtually so in the expanding queen

-

mother.

Exact representaiion from life of a Qneen Termite. Colour,
above, light brown, with deep brown marks ; below, pale brown.
Length, 2'3in. ; breadth, (Join. ; weight, 8 80 apoth.

The India-Bnbber, Gutta-Percha, and Telegraph Works Company
will pay a dividend of 10 per cent., making 15 per cent, in all for

last year.

* Esact size of worker.

PLEASANT HOURS WITH THE
MICROSCOPE.

By Henry J. Slack, F.G.S., F.ll.M.S.

IN Vol. III. of Kxowi.EDOE, p. :^22, will bo found one

of these papers devoted to th^:; minute organisms which

produce vaiious so-called zymotic disra.ses ; that is disorders

consequent upon their action as fern)ents. TliC annexed'

03000CCOCO0CO Ooxo^
s

figures, repeated from that paper, will suffice to show those

new EuV)scribers who may not be able to refer to it, what
appearances some of these micro-fermen's present. Figs.

1 and 2 show the form of JSacUlus luberculosits (consump-

tion germ) magnified respectively 500 and 1,000 times

linear. Tne spirals belong to another grouj) (.Spirillum),

and move with a q'lick and elegant corkscrew motion.

Figs. 5 and fi show kinds common in decompOringir.fusions.

Either animal or ve:,'etable matttr may be canitd to the

putrid stage by some of the micro-organisms ; w hile others act

like yeast, and instead of breaking up the matter altogether,

resolve it into simpler forms. The fermentation of sugar

is an example of this. The carboiiic dyoxide (.;arbonic acid)

which is given off consists of one atom of carbon and two
of oxygen. The alcohol that is formed is a much more
complex body. It is representtd by the symbol C'.jH,;0,

the figures showing the number of atoms of the several

elements—two of carbon, six of hydrogen, and one of

oxygen. Ferments diff-ring from yeat can efbct still

further changes in alcoholic liquors, turning wire and bee"

sour, or giving it the unpleasant taste and smell c^f rancid

butter. All microscopists should watch the development

of the yeast-plant during alcoholic fermentation, and

familiarise themselves witli the appearance of the micro

ferments of the bacteria and spirillum character sure to

appear in hay infusions.

All the functions of life are carried on by changes in

highly complex bodies, of which the protoplasm of the

infusoria niay be taken as the type. Th^ whole group of

albuminoid bodies is built up of a jilu'-ality of atoms of

carbon, hydrogin, oxygen, nitrogeii, suljihur, itc, in various

proportions, and the micro ferments that develop in the

human body act in different ways, according to their kind
;

some producing changes required for nutrition and health,

and others destroying structure that is wanted (like the

bacillus of tubercle in the lung), or giving rise to some

poisonous product that infects the blooJ. All highly com-,

plex instances may be roughly likened to the structul'es

children build up with imitation bricks, and it is obvious

that with a great number of these biicks all sorts of

tatt'-rns can be oVjtained. Animals and plants require

their atoms to be built up in certain patterns, and in none

others, and as the building-up must be definite and regular,

60 must the unbuildiig be for health to be maintained.

The right ferments act according to what may be called the
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architect's plan ; the wrong ones do both their construction

and their destruction in a miscliievou.? way.

If an infusion of hay is kept for some time, vaiious

species appear in succession. This is partly because

some have a quicker rate of growth than others, but also

because some microferments, at one time, make the solu-

tion fit for certain creatures to develop in, and other

ferments eflfect furtlur changes that are adapted to other

kinds.

The above remarks are intended to introduce a brief

account of the progress lately made in the discovery of

disease germs, and in their modification so as to render

thsm promoters of safety, instead of agents of destruction.

The first evidence of attenuation of virus by cultivation

under fresh conditions was obtained by Jenner, and more

recent experimenters have shown cow-pox can be given to

cattle by inoculation with smallpox germs. M. Boucharda*,

alluding to the controversies on this subject, says, " that

which res's indubitable is that by vaccinating after the

niethod of Tiiiel6 and CVeley, the inoculation of the parasite

of small-pox has been rendered inoffensive, while preserving

its protective property. In passing from the man to the

cow, and back from the cow to the man it has lost its noxious

properties and retained its useful ones."

The microferment producing measles [rouget) in pigs has

afforded cui'ious results in the experiments of Pasteur and

Thuillet. Its transference from the pig to some animals

increased its virulence, while in other animals it has

diminished. It killed pigeons in a few days, and was

transmitted from pigeon to pigeon in a virulent i-tate.

From pigeon back to pig it was much more virulent than

from one pig to another. From pig to rabbit it was

generally fatal to the latter, and continued so when passed

from rabbit to rabbit. But, says M. Boui hardat, " culti-

vations of gerrns in the blood of these rabbits in a sterilised

oiedium became more and more easy and abundant ; the

microbe changed its aspect a little, becoming stouter than

in the pig, and sometimes .shaped like a figure 8, without

filiform elongation." After successive cultivation in

rabbits, its action upon pigs became less virulent. It no

longer killed them, but acted as a preservative against their

own form of the disorder.

In Pasteur's experiments with the virus of rabies, the

saliva of mad animals was found to contain divers

organisms ; but as the disease affected the brain, the parasite

was sou"ht for there, and in the spinal marrow and in the

nerves, especially the puemogastric* M. Boucliardat

tells us in his resiimr tha*". " these parasites, of one species

or another, may develop in man or animal up to a certain

jioint without occasioning disturbance ; but the day comes

when from their numVjers or their attacking certain parts

of the nervous system, the terrible symptoms of rabies, or

cerebral syphilis appeir." The precise symptoms of the

madness de]iend upon the parts of the brain that are

attacked. The virus of this terrible disorder augments by

its cultivation in certain animals, as when tranhferred

from rabbit to rabbit, or guinea-pig to guinea-pig, or from

these animals to the dog. From dog to menkey, and from

monkey to monkey, the poison is attenuated, and can be so

reduced as not to be injurious, but, on the contrary, a pre-

servative to a dog.

The microbe-producing septicemia (blood-poisoning)

admits of similar modification. M. Pasteur has saved

thousands of cattle, sheep, and poultry from the diseases

produced by microbes, and he hopes that hydrophobia may

ill time be extirpated. Besides the security against

* The pnemogastric is the longest of all the cranial nerves, as it

supplies not only the organs of the voice and of respiration, but also

the heirt ami stomach.— Mivart. "Elementary Anatomy."

terrible diseases affecting men and animals by the method
of inoculating with modified germs, the new researches may
lead onwards to the discovery of dietetic or medical methods

of rendering men and other creatures unfit for the exhibition

of the virus of disease microbes. Two things seem pro-

bable : one, that of producing a state of constitution in

which the disease germs cannot grow at all ; the other,

that of compelling those that do grow to assume an

innocent f^rm.

Besides reducing the virulence of disease microbes by
cultivating them in certain animals, some may have it

attenuated by growing them in the presence of free oxygen,

while to others of Pasteur's aiicrobic* family this gas is

fatal. Temperature is also an important element in deter-

mining the properties of microbes. M. Varigny, in a

paper on the.';e parasites, states that the malignant pustule

.sort does not grow in birds, because their temperature is

too high to suit it. Microbes, also, have their battle of life

against each other when their needs are the same. The
strongest then prevails, and it is fortunate when it is the

least mischievous.

No microbe can be identified as the cause of a particular

disease unless that disease can be produced by inoculating

some animal with it. Koch's cholera bacillus is not be-

lieved in because it does not fulfil this condition. If the

able experimenter had not been acting as a State official

detective of the cholera poison, he would probably have

exhibited greater caution.

A REMARKABLE LANDSLIP
CAUSE.

AND ITS

AT the end of December, 1882, after several days' inces-

sant rain, the traffic on the Bellegarde and Geneva
branch of the Paris, Lyons, and Mediterranean Railway
was .stopped by slips on the hillsides of cnormnus dimen-

sions, which occurred near Fort de I'Ecluse, about seven

miles from the Swiss Frontier. At this point the line

following the right bank of the Rhone, and about 140 ft.

aliove it, passed through a tunnel about 160 ft. long, lined

with masonry, which was completely destroyed by the

PLAN _ POST OE
L'ECLUSE

APPROXIMA

slipping of the hillside above it, the volume of material dis-

placed being estimated at about 1,250,000 cubic yards. As
the accident was evidently caused by an excessive increase of

subterranean waters and their overflow into the loose ground

of the hillside, it was decided to establish proper drainage

works as soon as the line had been temporarily restored. For

thelatter purpose the ground wascleared by blasting on a large

* Ancrohic, growing without contact with air. The ferments

that grow in air Pasteur calls aerobics.
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scale, and an embankment uboul loOff. liighforniod to take

the place of the destroyed tunnel. Tl:e now bank behind the

slipped Ujatcrial was very higli and ^t(ep, but as there was
not time to secure it conipUtely, as it was desired to

re open the lino for trallio inmicdiately, the protecting works
were resiricttd to a certain amount of dry wa'ling, where
the marl rock pnjected most dangerou>Iy, the remainder of

the surface being protected against rain and snow by a

coating of tar. As the bank is abont 7."> yards long, and
lises from SO ft. to 100 ft. above the rail level, a force-

pump and hose were employed to distribute the tar uni-

formly ever the entire suiface. The black cliti' so produced
has become a noticeable, if not a very mlivcniiig fea ure in

the scenery of the line; while for iis particular purpose

—

that of a temporary protection (f the ground—it has

answered very well, the tar covering not having suilVred by
the heat of tlie summer of 1884. This is in part due to

the fact that the clilf is only exposed to direct sunlight

during a short time in the day, as the river gorge is very

deep and narro^r. Smaller local slips have been stopped in

a similar way by a further coating of tar.

CR.'.:^•.•,

To allonr for the inevitable subsidence of the new em-
bankment, the rails have been laid upon a grating formed
of three superposed layers of slee])ers, ]daced alterLately

parallel and perpendicular to the axis of the line.

Soon after the reopening of the line in March, 1883,

the permaLent drainage works were comraecced. These

consisted i^f levels, mo.^tl}' of elliptical cross-section, from

5 ft. to 7ift. high and 3i fc. to 5 ft. wide, lined with

masonry or concrete, which are driven into the bank from

near the river level, generally perpendicular to the direc-

tion of the line. Although nearly a mile of these galleries

had been driven up to November, 1881, the result v ai un-

satisfactory, as no large amount of water was tapped, and
small tlips were continually occurring on the I ank, until

about the middle of the month, when a side drift from the

No. 3 shaft, about 1.5 yards long, struck a cavern in the

limestone rock, which passed upwards in a kind of

chimney 70 ft. high, and downwards in an irregular gallery

or grotto, about 200 ft. long and 15 ft. deep, terminating

in a small lake of undetermined dimensions, with

about 16 ft. depth of water close to the shore. The
walls of the grotto are covered with .stalactite.", while

those of the upper j.art or chimney are polished smooth
by the numerous pebbles in it, which are all of a per-

fectly spherical form, atid also well polished. The lake is

about 34 ft. above the river and the top of the chimney
about 114 ft. higher than the lake, which just brought it

level with the spring of the arch of the original tunnel, and

about J35 ft 1)01 izontally distant from it, a position which
suthciently explains the constant iiillux of waUr, whioh

could ne\cr le Mitisfactoii'y accounted for by the original
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constructors of the Hue. The lake is evidently fed bv
numerous fissuies, traversing the limestone forming the-

mountain, and together witli the grotto and '\i» outlet,

forms a natural syphon. On the day of the great s-lip the

water must have riten through the whole height of 114f*',,

corresponding to a pressure of about 'i\ atuiospheri 8,

giving an enormous flow. Since the new drainage le el.

has been opened the discharge is very great, amountii g,

duiing the period of melting snows, to betwten 2,000 to

3,500 gallons jier second, which issues with such velocity

as to divide, and even to some ixteit keep back, the main

current of the Rhone. Ttie engiiieer in chariic of the

distriut, Monsieur Charbonnier, iiilcnds to pri.vulc u<x tl.e

permanent diainage by a new and shorter tuuin-l driven

directly up to the lake.

The discovery of the cause of the accident has, so far,

been of value that it has pieventtd a large outlay upon an
alternative line, several of which—such as a transfer of

the line to the opposite bank of the river, a long turn el

under Fort de I'Ecluse, and even the complete abandonmi 1

1

of the line butween the Credo tunnel and tieneva, in favov.r

of a direct connection of the Bellegarc'e and Evian lire

with the City of Geneva—were jiroposed and under cor-

tideratiun forsimie time. The cost of resti>)-irH_; the port!' is

of the line destroyed by the slip is estin ated at about

XGO,000, and the losses by the stoppage of the traf! e

may be es;timated at about the same sum in iiJditior.

—

En2ine,er.

\\

THE ORIUIN OF COAiETS.

Bv RiCIIAUD A. Pkoctoi!.

r^NCKE'S Comet has leturred to our nfigldiourhcocL

li and is now under observHtinn. Yet to all ordirary

appearance our skies are urchangtd. Those who associate

the return of a comet with the ajipearance of an awe-

inspiring oViject, with hng, sword-Jikc tail brandishe<!

athwart the heavens, like tliose comets which have in past

and recent ages terrified the nations, are di^appoirited

when they hear that the comet of which the papers spcjk,

and which Professor Young re-discovered a few days rgf,

and our teh scopists are carefully observing, is one which

cannot even be seen without telescopic aid. Yet to the

stu'hnt of astrononjy the triumph is greater wlicn one

small comet is caught in the toils of inalhemalical analysi",

and detected as it advances along its relurri track, than

when the niost glorious row comt t blazes in our ski's, and
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by rapid changes of position and of form attracts the

admiring attention of all men.
I propose to make tLe leturn of Eacke's comet—the

comet of shoitest period known— the text for some
remarks about the theories of comets more or less in vogue
among astronomers, and especially those theories ^\hich

relate to the origin of these bodies, or at least their intro-

duction iuto our solar sj-stem.

It may be remembered thnt at the last meeting of the
American Association for the Advancement of Science,

Professor Young touched on what he called the receivtd

theory of the origin of comets, and what he admitted was
a valid objection of mine against that theory.

What Professor Young calls the received theory is, I

take it, neither a theory nor generally received—it only
comes in company with a received theory. Schiapaielli,

the ingenious chief of the Observatory of Milan, threw
out, in 18GG, tie idea that the bodies which produce the
star-showera of Aug. 10 and 11 (the Tears of St. Lawrence
they were fancifully called in old time.'-) are attendants on
the Comet of 1802. When he had .shown, which was an
easy thing to do, that the apparent movements of those
falling stars on the stellar heavens accord with the theory
that they are mo'.ing in parallel tracks, touching (at any
rate) the orbit of that comet at the place where it crosses
the earth's track (a point passed by the earth on or about
Aug. 10 11), it was felt that he had done something in

support of his hypothesis. But when Professor Adams
had shown, which was by no means an ea^y thing to Jo,

that the bcdie.^ producing the display of November meteors
travel in the very track of the coiret of 1866 (known as
Tempels), astronomers saw that .Schiaparelii's ca>e was
proved. It passed thenceforward from the condition of a
mere speculation to that of a received theory.

This is the received tlieory about comets and meteors
which eveiy a^tror.omer who can understand the evidence
accepts without hesitation

—

Meteors are bodies ir/iich iravtl

on the tracks of comets. More than that has not yet been
shown, and more thnn that is certainly not received by
abtronomers as a body.

But SLliiapirelli suggested more. He threw out a
speculation couotrning the origin of comets based on his

established theory as to the connection between comets and
meteors. This speculation would explain, if e.stablished,

the way iu which meteors travel on the tracks of comets.
It ran as follows :—Amidst the interstellar depths are
flights and clouds of meteoiic bodies, which from time to

time are drawn out of those depths by the attractive
influence of the sun. Weie the sun alone in the universe
they would be drawn towards him, sweep around him in

greater or less proximity to his surface according to the
course on which they chanced to be drawn, and so pass out
again to the de pths from which they came. But as the sun
has a family of attendant planets and some of these are
somewhat stalwart fellows, many of the meteor-flights
drawn suowaids are so acted upon by the disturbing
influence of Jupiter, or Saturn, or Uranus, or Neptuue, or
mayhap tome outer and still unknown members of the
family of giant planets, that they are deflected from their
course and thenceforwaid travel on a closed path— elliptic,

of course—around the sun. The place where the deflection

took place remains thenceforward a part of the comet's
path, which therefore seems to a.ssociiite itself with the
path of the deflecting planet, in such sort that, though the
sun is the chief ruler of the comet, the planet which intro-

duced it into the solar system retains a sort of secondary
iufluence over the comet's movements. Should the comet
chance to revisit the scene of deflection when the planet is

passing the same place, potent disturbing influences may be

exerted on the comet, which may even senel it wandering

yet once more iuto the domain of interstellar space whence,

according to this e-peculation, it was drawn.

Now I pointed out more than eleven years bince that this

part of Schiajjarelli's imaginings is entirc-ly without feiunda-

tion in known facts. We may guess that the interstellar

depths are a sort of breeding-place for comets and meteor

systems,— though why they shuuld be so not even Schia-

parelli has ventured a suggestion. We may imagine that

in the iuterstellar depths there still remain the scattered

fragments of such materials as, when gathered in, had

formed our solar system with all its worlds ; though why
any such fragments should remain there, instead of respond-

ing to the influences which brought their fellows to the

neighbourhood of our system, would remain still unex-

plained. Only five or six millions of years would be

required to draw in matter to the sun from half the

distance separating liim from his nearest neighbour among
the stars, and our earth's crust tells us of tens of millions

of years already passed since the sun had gathered in his

mass so as to shine as a sun upon the earth. But we may
concede for a moment the possibility of the wandering

meteor flights of interstellar space imagined by Schia-

parelli. How are we thereby helped to an interpretation

of the origin of meteor systems now in attendance on the

sunl Not a whit, seeing that we have only succeeded in

replacing one difficulty by another still greater.

If we suppose the meteor streams to have come into the

interstellar depths from beyond, that is from the domain of

some star, we have removed our difficulty only a step, and

not a step bringing us any nearer a solution. That other

star is a sun like ours, aiiel if a meteor system came from it

to u», we have the same difficulty in understanding how
.the meteor .system came to be in the neighbourhood of that

sun as we have in understanding it as belonging for awhile

to our own sun. One may compare this attempt at a solu-

tion of a really seiioua difliculty to Sir William Thomson's

well known attempt to explain the origin of life in our

planet. This he did by surmisirg that millions of yeara

ago anotber planet was the abode of life, that that planet

came unfortunately into collision with another or burst,

and that some of tLe fragments after flitting from sun to

sun a few times chanced in their passage tijiough our solar

system to encounter our earth, where, falling on good soil,

tlie germs brought forth abundant life : development did

all tbe rest. That planet may have inherited the germs of

life from another which had burst or collided a few millions

of years before, and so on : we may in fact adopt a theory

of planetary life akin to the theory of individual life

—

omne vivian ex ova—and say every live j'Uinet received its

life from a planet which was full of life, but burst up.

Schiaparelii's cometic speculation asserts in like manner
that every meteoiic system or comet now associated with

the sun came here athwart the star depths from another

sun with which, mdlious of years ago, it was iu like manner

associated.

All thi.s however, is not scientific theorisiog but specula-

tion. There is no evidence in support of Schiaparelii's

supposition. If it were established we should be as far off

as ever from knowing the real origin of comets. But
lastly, there happens to be demonstrative evidence against

the theory :

—

Take the November meteors, whose path crosses that of

Uranus so closely as to show that Uranus was the planet

which introduced this particular meteor system, if the

theory has in it any truth at all. The November meteors,

and of course Tempel's comet, in whose track they travel,

cross the path ef Uranus now with a velocity of li miles

per second. A meteor coming to our sun from interstellax
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space \ro\ild cross the track of Urauus, if it cbanccd to

come in the riijht direction, with a veli>city of nearly G milts

per second. Uranus, then, to do what certainly l(as been

done if Sohiaparelli's idea is right, must have abstracted a

velocity of 4.\ miles per second from every one of a (light

of meteors travelling past it. Now it may be barely

possible (I doubt it it is, but the calculations nece^siry aro

too absti'use to be entered on save for a very special

purpose) for Uranus to abstract so great a velocity

from a body travelling 'past him. If Uranus drew a

body to himself from interstellar space, no other member
of the solar system, not even the sun, interfering, he

could give to the approaching body a velocity of 13^ miles

per second ; but he could not give anything like this velocity

to a body rushing along by him with sun imparted velocities,

and therefore exposed for a shorter time to his inlluence.

Moreovtr, in any passage by Uranus some part of the

velocity abstracted or added in one part of the pafsago

would bs restored or taken away again in the remaining

pa t. At the utmost, Uranus might abstract from a single

meteor some 4.\ miles per second of its velocity of 6 miles

p;r second. But Uranus could not possibly j reduce the

same etfects on the members of a flight of meteors, however

closely we may conceive them to be set Some would have

their velocities much less effectively reduced. And the

deflections of direction would be also altogether different.

Nothing could save a meteor-flight from being dispersed

along widely divergent paths if it came near enough to

Uranus to have the motion of any of its members sufii-

ciently affected to make them travel henceforward in such

an orbit as is actually pursued by the November meteors,

which all travel along the same path.

This which is true cf one meteor system or comet is

true of all. Under no conceivable conditions cou!d a

meteor - flight be introduced into our solar system as

Schiaparelli imagined. Hence a different theory of the

origin of the families of comets associated with the giant

planets must be adopted. We must in some way admit
that every comet was once in the neighbourhood cf one

of the giant planets in the form of a closely-set flight of

meteors. This being s->, the natural explanation is that

each comet started from a planet,—by a process akin to

volcanic ejection, or in some such way. Now on the

one hand the sun docs eject bodies from his interior, in

mighty eruptions which have been actually watched ; and
the planets when in the sunlike state may w^ell be believed

to have done likewise ; and on the other hand there is

evidence to show that even our small earth once pos-

sessed the power of ejecting meteoric bodies from her in-

terior (Prof. Ball considers that some meteor flights still in

existence were earth-bom).

On the whole, then, the view seems suggested that

comets like Encke's were ejected from the interior of the
planet on which they are still found to be dependent.

THE PHILOSOPHY OF CLOTHING.
Br W. Mattieh Williams.

II.—THE SKIN.

THE engraving below repre.wnts in outline a magnified

section of a little bit of the skin of a human hand,
cut across those wavy ridges that are visible to the naked
eye on the fingers and inside of the palm. Three cf these

ridges are shown, the shaded upper part being the cuticle, and
below it the cutis or true skin. The convoluted tubes are

three of the sweat glands, the lower ])art of which lie imme-
diately beneath the true skin, and the tube or du;t rising

from them passes through the true skin and cuticle, and
opens on the surface of the latt'.r, forming the "pores" of

the skill. The waved structure of that part of the duct

which passes through the cuticle 1 .suppose to be adapted to

the possible thickening of the cuticle, such as occurs when
rough usage demands further protection—the effect of

rowing on the cuticle of the hands, for example.

The number of these glands, with their ducts, thus open-

ing on the surface of the human body has been variously

estimated, from two millions to seven millions.

Every part of the bo^y is pro-i ided with them, but they

vary "rf atly in their distribution. On the palms of the

hand "there are about 2,800 to the square inch. They are

fewer than this on the sole of the foot, but next in abun-

dance there. Then they diminish successively on the back

of the hand, the forehead, the front of the neck, trunk, and

arms, where they are about 1,000 to the square inch ; they

are still fewer on the lower limb.s, and fewest of all on the

back, where they come down to about 400 to the square

inch. Two and a half millions is the usual estimate of

the whole number.

I present the picture of these glands and ducts, and

state their numbers in order to convey to the mind of my
readers a more serious conception of the importance of the

"pores of the skin'' than is usually entertained by tkc

majority of those who speak of those pores. They aro not

merely the vacuous intervals of reticulated tissue, but the

specially constructed outlets of special mechanisms having

special functions to perform. We may safely infer that

the importance of the function bears some relation to the

elaboration of the machinery by which it is carried out.

More minute examination displays still fuither elabora-

tion. Although the tube forming the coil and duct is but

1-300 of a inch in diameter, and, when all unrolled, is but

a quarter of an inch long, it consists of an outer vascular

cnat continuous in structure with the cutis, and an inner

epithelial or membranous coat continuous with the cuticle.

Physiological research confirms the inference suggested

by the anatomical structure of these organs. They do

much important work. They draw from the blood which

circulates through the minute blood-vessels around them a

sour, watery fluid, containing about U per cent, of solid

siline matter, urea, lactic acid, and other products of

bodily waste ; matter which, if left in the blood, would act

as poison, and does so act when imperfectly removed, produc-

ing those general bodily disturbances with which we are too

familiar as the results of " taking cold," i o ,
checking the

functions of this sudoriparous machinery.

The importance of the excretory functions of the skin is

strikingly shown by an experiment made by Valentin. In

the month of September, when thirty-thiee jears of age.
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and weighing about 54 kilogrammes (145 l'>. troy, or 119 lb.

av.), he took in twenty-four hours, 94;', oz. troy of solid

and liquid food. Of this there passed oft'

By the liowels 6i oz. troy.
Kidneys 4G-^

Skin and lungs 40J „

03

This under ordinary circumstances of temperature and mode-
rate exerci.;e. With violent exercise and exposure to high
temperature, a robust man may throw ofl' as much as four
pounds of perspiration in the course of an hour. Valentin
found that, while sitting, he lost 32 8 grammes per hour
by cutaneous exhdation— insensible perspiration. On
taking exercise in the sun with an empty stomach he lost

89 .3 grammes. Dnring violent exercise after a meal, with
the air at 72 Fahr., he perspired 132" grammes.
A descripti'^n of the consequences of suppressed action

of the perspiratory organs would constitute a medical
treatise. The inner lining of the lungs, and that of the
whole of the digestive organs, is an infolded and modified
coutiiniatiou of the true skin. Any di-turbance of the
functions of the .skin disturbs this continuous mucous
membrane, and thus deranges all these internal organs more
or less.

Tlie fatal consequences of an extensive superficial scald,
or burn, are due to internal sympathetic inflammation, rather
than the direct superficial injury. Baron Dupuytren, the
celebrated French surgeon, doubted the possibility of
recovery when as much as one-eighth of the surface of the
skin is snifioiently burnt to destroy lh°. sweat glands, on
account of the internal inflammation resulting from the
suppression of their functions.

Fourcault varnished the skin of animals, and found that
death foUowel in some instances in a few hours, but gene-
rally in one, two, or three days. In all cases the qualify of
the blood was altered, and the mucous and serous mem-
branes lining the interior of the body were diseased.

I need scarcely stite the very obvious demand for [orosity
in all our clothing which these facts so unanimously indi-
cate; but shall have to discuss the question of how to obtain
it presently.

I have already stated that the ciitiule is a natural over-
coat composed of ill-conducting material, which, with the
fat beneath it, supplies us with some degree of protection
against the chilling effects of the cool outer air. The true
skin, which underlies it, is a vascular structure, a network
of invisibly minute blood vessels, so clo.'ely interhced that,
as everybody knows, we cannot insert the point of a needle
without rupturing some of th'-m and drawing blood.
The blood that enters these vessels comfs from the

arteries, is red, and charged with active oxygen. "When it

leaves them it is darker coloured, and some of this oxygen
Las combined with combustible matter ; slow combustion
has occurred, and heat has been consequently evolved. This
general envelope of the body—the active, vascular, inner
cutis—is, therefore, one of the vital heat-generators of the
system. That inner continuation of the skin, the mucous
•membrane, which lines all the inner ]iassages of the body
that have any outlet, acts in like manner, and the same is

probably the case -with the serous membranes, or those
which lice the shut-up cavities.

I mention this at the outset, as it bears so directiv on
•my subject, and more pirticularly because I find that many
beginners in the study of physiology (and every human
being should be a stm^ent of this subject) have been led by
fal e analogy to regard the lungs as the furnace of the
body, as the organ in which animal heat is generated. If
it were .«o, the temperature nf the lungs should be much

higher than that of the rest of the body, which is not the

case.

The arterial blood carries the oxygen taken in by the

lungs to all parts of the body ; the venous blood carries

from all parts of the body the carbonic acid which is

thrown out V)y the lungs ; the combustive combination

takes place throughout where the capillary bhiod-vessels

are distributed, and where the work of life is done. The
bearing of this upon the suVject of clothing will be under-

stood when we reflect on the fact that a certain initial

temperature is demanded for the origination and mainte-

nance of this combustion.

Not only does the skin envelop the body in a warming
sheath of mild combustive activity ; but, by means of the

.sudoriparous apparatus above described, it regulates the heat

thus generated in the skin itself, as well as that similarly

generated internally. It has a cooling as well as a warming
efficiency, as I shall explain more fully in my next. I

merely add here that, although artificial clothing cannot

imitate the actively heating functions of the true skin, it

may, when properly constructed, cooperate as a protection

against excessive beat, as well as against the too rapid

cooling of the bod v.

PLAXT LIFE AND PLANET LIFE.

By Eichard A. Proctor.

"VTTHEX we look at .some noble tree, one of the

\\ monarchs of the forest, with giant trunk and out-

spread arms, mighty to rtsist the fiercest storm, extending

its long roots to " grip the hard bowels of the solid earth,"

it seems incredible that that vast bulk, with all its multi-

plicity of detail, -nith all its wealth of vitality, can have
grown from a seed which a child could have held in the

hollow of its hand. To some insect race dwelling within

the compass of that tree, or perhaps passing its whole life-

time within but a small portion of tlie tree, the thought

would have been inconceivable that the tree could have

grown at all. One can jdcture the holy horror and pious

grief with which such creatures, could they reason about

their suri'oundings, would reject the idea that even a twig

of that tree was a product of a process of development.

"This," would they say, "is to set on one side the

Creator in the name of Evolution. Those who thus fondly

imagine that a twig has grown, will tell us next week that

a bough has been developed ; nay, they will not stop there,

but one day we shall find the monstrous doctrine that the

whole tree, this glorious univer.^ie of leaves in which our

own twig home is set, has been evolved. May they not

even tell us one day that this tree is but one of nrany trees,

and that the whole system of trees has been formed by some
process of evolution?" While we can well believe that

those who rejected this monstrous doctrine of tree and
forest development would err thus wildly, we can imagine

also that those bold thinkers who recognised the evidence

of such development wt uld form wild and fanciful ideas

as to the way in which the tree had been developed. Some
might imagine that the tree had been formed from a

vast cloud by a procpss of contraction. Others might

imagine that the aggresation of rain drops and the

dust of the air had formed that beautiful and compli-

cated mass of verdure. Or other theories might be

formed as far from the truth as we, with our wider know
ledge, know it. Do we smile at such laboured nonsense 1

Mayhap our own ideas about the development of the solar

system are as wide of the truth or even far wider. Our
objections against the very doctrine of development as
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extended to the s>>lar system and to systems of such

systems may be not less absurd. To higher orders of

intellect than ours, the development of the whole universe,

as we know it, mny appear as clear and certain, its progress

as beautiful and regular, as the growth of a niighty oak

tree from an acorn, or the development of an animal fiom

the germ. It is well to remember that the hatred which

many entertain against the doctrine of development as

applied to solar systems and stellar galaxies is not in

reality a sign, as they imagine, of humility, but is an etVort

to avoid the recognition of the nothingness of man in the

presence of the intinities of space and time and vitality

presented within the universe of God.

—

Xeircastle Weekly

Chronicle.

FUTURE ARCTIC WORK.*

Bv Lieut. Greely.

IT has been intimated that ray opinion upon the propriety

and advisability of future Aictic exj)loration, as well

as regarding the methods to be adopted therein, would be

of interest to the general public. At some near day this

subject may be treated more fully than space here admit.s.

There are five routes by wLi -h attempts have been made
to reach the goal of Arctic ambition—the North Pole.

The Behring's Straits route has i)robably been closed for

many a year by the unfortunate issue of the expedition

which was commanded by the lamented De Long. The
highest latitude ever reached in that direction was by De
Long in the Jeannetle. The lack of laLd to the north-

west forbids any attempt in that quarter, for all

authorities on Arctic exploration are quite agreed that

land is essential to success. In addition the south-east

current very largely increases the danger, for a vessel once

beset by the pack inevitably drifts to destruction. No ship

which has been caught in that ice has ever escaped from its

grasp, and no hero has ever returned to tell the tale until

the indomitable will and tireless energy of De Long,

Chipp, and Melville landed the survivors of the Jcannette

on the Siberian coast six hundred miles from their lost

vessel. To the north-west the terrible character of the

paleocrystic pack met by McClure and Collinson on the

west coast of Banks Land is equally unfavourable. In-

deed, should an attempt be made in that quarter it

should rather be from Baffin's Bay through Lancaster

Sound and McClure's Strait, in the hope that a safe

harbour cou'd be found at Prince Patrick Island. It

was by this route that Parry, in 1819, succeeded in

reaching Winter Harbour, Melville Island, in a sailing

ship, and returned without trouble the following year. In
my opinion, however, no profitable or successful Arctic

work can be prosecuted in the future in either quadrant to

the northward of Behring's Straits.

Second is the Smith Sound route. By this route the
nearest approaches to the pole by land and sea have been
made. On June 30, 1872, Sergeant Myer, U.S.A., of the

Polaris expedition, reached 82" 07' on the shores of the
Polar Ocean near Repulse Harbour. In May, 187G,

Lieutenant Aldricb, R.N., reached the northern point of

Grinnell Land, Cape Columbia, 83° 07' north, 70"^ 10' west.

On May 12, 187G, Commander Markham, R.N, reached
83" 20' 26" north on the frozen Polar Ocean, at that time
the greatest northing ever made. This latitude was sur-

passed by Lieutenant James B. Lock wood, U.S.A., who,
carrying land twenty-eight miles further north than ever

* From the Sew Tori; Trihune.

before known, reached 83"^ 21' :\lay 18, 1882, on tbe north

coast of Greenland.

This has been called distinctly the American route, but,

in my opinion, it is not the true road to tho Pole. It has,

however, been practically closed by AKlrich's rennrkable

trip on the shores of the Polar Ocean to tho westward from

Robeson's Chunnel and by Lockwood's magnificent and un-

paralleled journey along the north coast of Greenland.

Another projjerly-appointed expedition by this route would

require two staunch vessels with thorough outfit, entailing an

expense of about 750,000 dols. By skilful management,

hard work, and above all, good foi tune, it could hope to beat

Lockwood's latitude liut a few miles, certainly not a degree.

A single V)ad year for ice to the northward of Smith's Sound

would insure failure, if it did not cause dire di.°aster.

It is true that much work needs to be done to the west-

ward of Hayes Sound in the vicinity of Artliur Land,

but in that direction no high latitude could be attained.

The Lady Franklin Ray exi)edition, which I had the

honour to command, discovered that Cape Sabine is on an

island (Bedford Pim Island) and is separated from the

main coast by Rice S'rait, which connects Rosse Bay
and Buchanan Strait. By thi.^ route a vess(^l can safely

reach A!e.\andiia Haven from Cucked Hat Island by watch-

ing her opportunity. From that base Hayes Sound and

ils connecting waters can be easily explored. Such a

voyage would entail less danger than is consequent on an

ordinary whaling cruise.

The third route is up the ea^t coast of Greenland. It

was strongly advocated by the eminent geographer, the

late Dr. Petermann, who fitted out the German expedition

of 18G8, and assisted in the second expedition of 1869.

Both expeditions were commanded by Captain Koldewey.

The highest reliable latitude ever attained on this coast was

leached by Koldewey and Payer, in 1870—Cape Bismarck,

77°. The radical objection to this route is the wide belt

of heavy and impenetrable drift ice along the coast, which

is continually renewed by the immense quantities of ice

drifting southward from the Polar Basin. As far as I

know, no one now advocates it.

Fourth,—the Spitzbergen route ofle-rs a chance, though

it be a slight one, of a very high latitude. It was here that

Sir Edward Parry in 1827, leaving Hecla Cove, Spitzbergen,

79° 55' north, 16° 53' east, reached on July 23, by boat and

sledge, 82° 45' north. This latitude remained unsurpassed

for fifty years till beaten by Markham in 187G, who, in

turn, gave way to Lockwood in 1882. Owing to the

southerly drift Parry's extreme point was but 172 miles

from his ship, although he had travelled nearly five hundred

miles, exclusive of double trips over the same road. I

believe that by this route in a very ftivouraVile season, say

one year in ten or twelve, a well-manned whaler could reach

84° or 85° north without serious difficulty. Such a voyage

would entail the chances of an entanglement iu the pack,

with the possible destruction of the vessel, as happened to

the Ilansa. Under such circumstances, however, as the

drift is southerly, ultimate escape by vessel or boats would,

in all probaVnlity, be feasible. Involving as it does a viola-

tion of the fundamental principles of Arctic navigation,

and entailing great and serious risks, such an expedition is

not to be recommended.

Sir Edward Parry, the most successful of all Arctic

explorers, after his remarkable voyage in 1819 20 through

Lancaster and other sounds to Melville Island, enunciated

the law of succe'sful ice navigation in the Polar seas. He
said:— "It can never be performed with any degree of

certiinty without a continuity of land. It v.'as only by

watching the openings between the ice and the shore that

our late progre.«s to the westward was effected, and had the
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land coiitirmed in the desired direction there can be no

question that we should liave continued to advance, how-
ever slowly, toward the completion of our enterprise."

I think all Arctic authorities now concur in Sir Edward's
opinion. To this has been added another proposition, which
originateil, I believe, with Sherard Osborne, bat has of late

years been strenuously supported by Commander Markhani,

E..N. :
" To penetrate far into the unknown region, it is

necessary to find a coast trending northward, with a western

aspect." This is negatively substantiated not only by the

loss of the Jeanyielle, but by the fact that the shores of cast

Greenland are practically inaccessible, while Spitzbergen

can rarely, if ever, be coasted along its eastern side. Posi-

tive and couviiu'ing evid<nce is presented by Barent's voyage

to the north point of Kova Z'enibla, Parry's to Melville

Island, McClure's to Mercy Bay, Kane's to Van Renssalaer

Harbour, Hall's to Thank God Harbour, Xare's to Floeberg

Beach, Leigh Smith's to Eira Harbour, as well as b>y the

whaler's yearly experiences in reaching the north water
of Baffin's Bay. The cause of this may in a measure
depend on the rotary motion of the earth, or other com-
plicated phenomena, but a reasonable explanation is

perhaps to be fjund in the north-easterly winds which
prevail to such an extent in the Arctic regions.

Long sledge journeys are necessary for successful explora-

tion, even after tlie vessel is in harbour at a high latitude.

The easier the harbour is of access, so much greater will be
the chances of ultimate success.

Thi ss conditions—continuity of land, with noithern
trend and western aspect, a secure harbour easy of access,

together with good ice for sledging operation-:—are all

fulfilkd in the fifth route, rj(? Franz Josef Land.

(To he continued.)

THE SPEEDWELL CYCLIXG
EXHIBITION.-

IF proof were wanting of the 'wonderful improvements
which have been wrought in the construction of the

•'steely steed'' during the last few years, no better method
could have been d-;vised for furnishing it than that adopted
by the executive of the Stanley Bicycle Club in inaugu-

rating the annual exhibition of bicycles, tricycles, and
accessories in London, now well known as the Stanley
Show, the success of which was so complete as to induce
the Speedwell Bicycle Club Committee to take up the cue
and provide a similar pantechnicon fur Birmiugham. This
latter exhibition, which has also gained public favour, and
has increased in magnitude and importance each year since

its establishment, no doubt owes much of its success to

the fact thit a fair proportion of the cycling industry

of England is centred in the "midland" metropolis. The
expense of supporting two sejurate exhibitions in London
and Birmingham was so great that many of the manufac-
turers this J ear decided to exhibit at_ the Speedwell Show
only, with the result that the exhibition held at Bingley
Hall, formally opened by the Mayor of Birmingham (Alder-

man Martineau) ou the 5th inst, was especially interest-

ing. As in former years, the body of the hall was
occupied exclusively by the various exhibits, whilst the
gilleries were devoted to the trial of machines. The
arrangements were in every way perfectly satisfactory, and
the committee of management are to be congratulated on
the result of their fourth annual venture.

'Want of space prrcludes the possibility of reviewing tie
whole of the exhibit-", and oar remarks will therefore I e

confined to those which appear to be most worthy of

distinction.

The fctand occupied by ^Messrs. D. Pudge &. Co., of

Coventry—which was in a central position, and occupied

the whole length of the building—was the largest display

of any one firm in the show, and included no less than

eighty-one machines of the highest class, style, and finish.

The celebrated Eotary was, of course, a prominent feature,

for the many wonderful performances which have been

accomplished on this machine have rendered it—and de-

servedly so— a very popular " mount." Another specialty

was a central-geared racing tricycle, made of the highest-

quality materials, and weighing only 4.'5 lb., upon which
the unprecedented feat of riding 50 miles in 3 hrs. 47 min.

-10 ses. has been accomplished. In addition to several

racing bicycles, Messrs. Pudge exhibited a new Safety

bicycle, which is an exceedingly presentable machine.

Messrs. Humber, Marriott & Co.'s exhibits were very

tastefully arranged, and presented quite a picturesque

appearance. The secret of the fame attained by the

Humber machines was fully illustrated by the high-class

workmanship displayed in all this firm's productions. Not
only is the quality of the component parts undeniable, but

all the improvements that ingenuity and skill can devise

are introduced into these machines. Several bicycles and

tricycles were .shown upon which most of last year's

" records " have been accomplished. Messrs. Humber also

exhilited a Safety bicycle, which is only of recent date, and

has not yet had its record-beating abilities tested.

The Poyal Machine Manufacturing Company were well

to the front with a fine variety of Poyal Mail bicycles and

tricycle.^, one of the latest of which is a two-track central-

gear double-driver, fitted with an improved break which
can be applied and set to resist any pressure, as desired,

without the rider having to retain possession of the

actuating-lever. Another specialty exhibited is a two-

track, convertible Tandem, with steering-wheel in front

on the right-hand side, and one at the back on the left-

hand side. This firm also has produced a Safety bicycle

said to possess certain special advantages.

Almost facing the Royal Mail stall was that of Mr.
^Ym. Bown, of iEolus fame, who has brought forward

many desirable improvements iu connection with bicycles

and tricycles ; his most successful invention, however, is

doubtless the patent yEoIus adju.stable ball-bearing, which

has become an almost indispensable necessity. Mr. Bown,
having established his undisputed right to the patent,

has, we hear, been besieged with orders for the coming

season's supply. The patent jEoIus two speed hill-climbing

gear for tricycles and the double-drivicg balance-gear are

also rapidly receiving recognition as important improve-

ments. Fiom practical experience, we can testify that the

former is a decided accjuisition to a tricycle; it enables the

rider to apply greater power to the machine in ascending

steep hills or when riding against strong head-winds, and

ou easy-going roads the gear can be instantly changed to

speed. Mr. Bown's exhibit also includes an adjustable

handle-bar, which, by simply loosening the centre screw

and pressing a small spring, can be brought jiarallel with

the wheels, thus enabling the machine to be "stabled" or

packed in narrow limits. A varied assortment of every

description of cycling accessories and fittings in all stages

of production, including ihe jiatent hand}' bell for tricycles,

foruiS a most interesting display.

Mr. James Carver, of Nottingham, had on view several

tricycles and bicycles, which, ou close inspection, proved

to be of excellent workmanship and splendid finish. The
tricycles were of the Humber type. The Tandem Con-

Vcrlible is constructed with open front-stetrer, for lady
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riders; tlio rear portion is an ordiuary-puttern H umber,

and easily detachable. This machine is sure to become a

favourite mount.
Thomas Smith i: Sons, of Saltley, had a largo and impos-

ing display, con>i;ting of no less than forty-two machines.

A prominent feature in conned ion with their tiicycles is a

screw-steering arrangement, which seems vastly supt rior to

the old rack and p-'nim movement, obviating, as it does,

the liability of the machine to swerve out of its course

when going over any inequalities in the road. Tliis firm

A\ao exhibited an improved break for bicycles, and several

of the new Badger Safeties, together with two racing bi-

cycles. The machines are generally turned out in a manner
that does credit to the lirm whose name they bear.

The St. George's Engineering Company have a nice

assortment of bicycles and tricycles, including Sociables,

Tandems, and Convertibles, all of which arc identified by

some special feature.

Messi-s. Singer A- Company show several splendidly con-

structed " bikes " and '• trikes." The quality of this com-

pany's productions is sufficiently well known to need no

eulogising here. Chief amongst their exhibits was the

Apollo "Tandem, which can be steered l)y eitl.er rear or

front wheels, the back portion of the machine being of

the Humber pattern. The Two-wheelers are really elegi\nt

machines, possessing many well - devised improvements,

and being finished in a manner that cannot fail to give

complete satisfaction to the purchaser. This is one of the

oldest established firms in the trade, and the quality of all

their productions is second to none iu the Kingdom.
Mr. Adam Burdes=, of Coventry, exhibited four of his

well-known Sterlirg tricycles, each being distinguishable by

some special features.

Messrs. Devey it Company, of Wolverhampton, may fairly

claim that the quality of the materials employed in tie

construction of their machines is of the best, while their

price is exceedingly low.

Frank Gibbons, of Wolverhampton, though a new-comer
in the cycling trade, makes his Jcl/ut with an excellent

collection of well-made Cunard bicycles and tiicycles, acd,

if careful workmanship and superior finish will command
patronage, then Mr. Gibbons may be ensured of success.

In addition to the manufacturers' exhibits, there was a

magnificent collection of prizes (contained in three large

show-cases) w,;n by members of the Speedwell Club, the

value of which is estimated at upwards of £4,000. Alto-

gether, the Exhibition proved a great success. The attend-

ance was in excess of former years, and the sales were

fairly satisfactory.

OTHER WORLDS THAN OURS.
A WEEK'S COXTEESATIOX OX THE TLCEALITY OF

WOELDS.

By Mons. de Fontenelle.

with notes by eichard a, proctor.

THE FOUETH EVEXIXG (continued).

" TF there are sixteen planets," said she, "Saturn must

J have five moons.''
" 'TLs very true," said I ; " and two of these five are but

lately diacover'd ; but there is somewhat that is more

remarkable. Since his year makes thirty of ours, there are

consequently in him some countries where their night is

fifteen years long ; and what can you imagine Nature has

invented to give light during .so dreadful a night ? Why,
.she has not only given Saturn five mocns, but she has

encompisb'd him lound with a great circle or ring, which,

being placed beyond tlio reach of the shadow which tha

body of that planet casts,* relleets the light of the sun con-

tinually on those plices where they cannot see the suu at

all."

"I protest," says the Marchioness, "this is very sur-

prising ; and yet all is contrived in such great order that it

is imi"ossil)le not to think but nature took time to consider

the necessities of all animate beings, and that the disposing

of these moons was not a woik of chance, for they are only

divided among those planets which are farthest distant from

the sun—the earth, .Tutitcr, and Saturn. Indeed, it was

not worth while to give any to Mercury or Venus ;
they

have too much light already ; and they account their nights

(as short as they arc) a greater blessing than their days.

But pray, why has not Mavs a moon too ? It .seems he

has none, tho' he is much farther than the earth from the

sun."
" It is very true," said I ; "no doubt but he has other

hcljjs, tho' we don't know 'em. You have seen the phos-

phorous, both liquid and dry, how it receives and imbibes

the rays of the sun, and wliat a great light it will cast in a

dark place. Perliaps Mars has many great high rocks,

which arc so many natural phosphorus's, which iu theday

take in a certain provision of light, and return it again at

night. What think you, madam, is it not very pleasant,

when the sun is down, to see those lighted rocks, like so

many illuminations at a birthday night 1 Besides, there is

a kind of bird in America that yields such a light, you may

read by it in tho darkest night [!] ; and who knows but

Mars may have great flocks of these birds, that as soon as

it is night disperse themselves into all parts, and spread

from their wings another day V
"I am not at all contented," says the, " with your rocks

or your birds : 'tis a pretty fancy, indeed ;
but 'tis a sign

that there should be moons in Mars, since Nature has

given so many to Saturn and Jupiter : and if all the other

worlds that are distant from the sun have moons, why
should Mars only be excepted ?"

" Ah, madam," said 1, " when you are a little more dipt

in philosophy, you will find exceptions in the very best

systems. There are always some things that agree ex-

tremely well ; but then there are others that do not accord

at all : those you must leave as you found 'em, if ever you

intend to make an end. We will do i^o by Mars, if you

please, and say no more of him, but return to Saturn.

What do you think of this groat ring, in the form of a

semicircle, that reaches from one end of the horizon to the

other, which, reflecting the light of the sun, performs the

office of a continual moon'?"

"And must not we inhabit this ring, too?" says she,

smiling.
" I confess," said I, " in the humour I am in, I could

almost send colonies everywhere ;
and yet I can't well

plant any there, it seems so irregular a habitation ; but

for the five little moons, they cannot chuse but be in-

habited ; tho' some think this ring is a circle of moons,

which follows close to one another.t and have an equal

motion, and that the five little mooi^.s fell out of this circle :

how many worlds are there then in the vortex of Satuni 1

But let it be how it will, the people in Saturn live very

miserably. 'Tis true, this ring gives light to 'em, but it

must be a very poor one, when the sun seems to 'em but a

little pale star, whose light and heat cannot but be very

weak at so great a distance : they say, Greenland is a

* This statement gives a curious idea of the figure assigned to

Saturn's rings by astronomers in Fontenelle's time.—H. I'-

+ Caasini's idea, in which he anticipated the views at present

regarded as established.— 1!. P.
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perfect bagnio in coraparisou «f that planet, and that they
would expire with heat in our c.ildest c untries."

" You give me," says she, " su>;h an idea of Saturn, that
makes me sliake with cold, and that of Mercury puts me
into a fever."

'_' It cannot he otherwise," I reply 'd ;
' for the two worlds,

which are the extremities of this great vortex, must be
opposite in all things."

" They must, then," says she, " be very wise iu Saturn
;

for you told me they were all fool.s in Mercury."
" If they are not wise," said I, "yet they have all the

appearances of being very phlegmatick. They are people
that know not what it is to laugh ; they take a day's time
to anav.-er the least question you can ask them ; and are so
very grave, that were Cato living among them, they would
think him a Merry-Andrew."

" It is odd to consider," says she, " that the inhabitants
of Mercury are all life, and the inhabitants of Saturn quite
contrary

; but among ug, some are brisk and some are dull.
It is, I suppose, because our earth is plac'd in the middle of
the other worlds, and so we participate of both extremes

;

there is no fix'd or determin'd character ; some are made
like the inhabitants of Mercury, some like those of Saturn;
we are a mixture of the several kinds that are found in the
rest of the planets."

_" Why," Slid I, " do you not approve of the idea ? Me-
thinks it is pleasant to be composed of such a fantastical
assembly, that one would think we were collected out of
differeut worlds. We need not travel abroad, when we see
the other worlds in ejiitome at home."

"I am sure," says the Marchioness, " we have one great
convenience in the situation of our world; it is not so hot
as Mercury or Venus, nor so cold as Jupiter or Saturn

;

and our country is so temperately plac'd, that we have no
excess either of heat or cold. I have heard of a philo.<fopher,
who gave thanks to Nature, that he was born a man, and
not a beast; a Greek, and not a barbarian: and for my
part, I render thanks, that l' am seated in the mildest
planet of the universe, and in one of the most temperate
regions of that jJanet."

" You have more reason," said I, " to give thanks that
you are young, and not old ; that you are young and hand-
some, find not young and ugly ; that you are young, hand-
some, and a Frenchwoman, and not young, handsome,
and an Italian

; these are more proper subjects for your
thanks than the situation of your vortex, or the temperature
of your country."

"Pray, sir," says she, " let me give thanks for all thing?,
to the veiy vortex in which I am planted. Our proportion
of hapi.iness is so very small, that we should not lose any,
but imjiruve continually what we have, at.d bs grateful for
every thing, tho' ever so ciimmon or inconsiderable. If
nothing but exquisite pleasure will serve us, we must wait
a long time, and be sure to pay too dear for it at last."

" I wish," said I, " that philosophy was the pleasure you
propose, that when you think of vortexes, you would not
forget an humble servant of your ladyships."

_
"I esteem it a pleasure," says .she, "while it diverts

innocently, but no longer."
"I will engage for it till to-morrow," I replied ; "for the

fixed stars are beyond what } ou have yet seen."

{To be continued.)

AccoRijixG to the GiiernsL-ij Star the Customs Department has
given notice that the ].rovisions of the Customs Consolidation
Act, lf>76, with regard to the prohibition of foreign editions of
J'.ngliah books, will be strictly enforced in the Channel Islands. It
appears that in Guernsey the importation and sale of the American
and Tauchnitz reprints of works by English authors has until now
been practically unrestricted.

THE YOUNG ELECTRICIAN.
By W. Slingo.

( Coyitinued from y. 103.)

IN very many instances a means of some kind for hold-

ing our material while it is being worked is necessary;

This is usually furnished by a vice, of which three or four

types may be mentioned. It is eminently important that

the work should be held firmly, but at the same time a
caution against overstraining the vice may not be out of

place.

E.x. XXV.—The ordinary table-vice, such an one as may
be senn in the hands of a watchmaker, will in most cases

answer the young worker's purposes, but it has a number
of objectionable features about it, the most important of

which is that when the jaws are opened to their fullest

extent they cease to be parallel, and as a consequence have
only a ])artial and very insecure grip upon the material

placed between them. Moreover, the screw is subjected to

a severe bending strain in consequence of the tendency on
the pirt of the collar of the screw to set itself parallel to

the inclined jaw.

Fx. XXVI.—A form of table-vice which is much more
to be recommended for gtneral use is that known as the

parallel vice (Fig. 7), in which the movable jaw remains

throughout the whole range of the screw parallel to the

fixed jaw. This is accomplished by attaching the movable

jaw to a square bar of iron, which travels horizontally and

passes through a corresponding square hole at the bottom

of tho fixed jaw. This form of vice is of somewhat recent

introduction. It has the advantage that the screw is

entirely enveloped by the horizontal bar of iron, whence

Fig. 8.

filings, itc, are prevented from getting into the thread.

It may be obtained of Messrs. Chas. Churchill &. Co., 21,

Cross-street, Fiusbury, E.C.

Ex. XXVII.—Another, and perhaps cheaper, form of

parallel vice is the "Grip" vice (Fig. 8), which may also
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be obtained of tbe above-mentioned firm. In workinj;
with this tool, tbe material is placed between the jaws, of

which one may be moved to and fro with the baud and
pressed up against the matt rial. The material is then
secured by turning a lever handle, to which is attached au
eccentric cam, which, in turn, tightens the bar to which the
movable jaw is attached.

E.x. XXVIII.— Fig. 9 illustrates a " hand " vice, which
is very useful for manipulating small work, such as the
heavier forms above referred to would be unsuited for.

What is drilling! A process for boring holes in or
through metals and other substances. This is accomplished
by means of a " drill," cousi.vting of a suitably pointed
and sharpened piece of steel wire or rod, which is made to

revolve more or less rapidly against the material, and so to

cut a hole of the required size and depth. Two things are,

therefore, essential, viz., the drill and the apparatus for

revoh-ing it, which is called a " drill-stock."
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Ex. XXIX.—The drills we s-hall have occasion to use

will be only small, their size ranging from J^ to j\ of an inch

(measured across the broadest part of the cutting edge),

consequently we shall only deal with such processes as are

involved in making and working wiih them. Fig. 10 illus-

trates a series of drills of useful sizes, made from a piece of

the best bright cast tteel wire (B.W.G., Xo. 9, about —-

inch in diameter), obtainable in foot-lengths, at any tool-

shop. The steel mentioned may be relied upon as being of

the necessary quality. One notable distinction in drills is

that some are smaller than the wire from which they are

made, while others are larger. Tlie convenience resulting

from making the several drills from a single-size wire is

that they will all fit one and the same drill-stock. To make
a drill smaller than the wire, cut off a piece of wire about
2 inches long, with the aid of the edge of either

of the files referred to in Ex. XXIV. Hold one
end of the piece of wire in the hand-vice (Ex.

XXVIII ), and reduce the thickness of the free end
for about half-an-inch of its length. This is done by
placing it in a groove cut in a piece of hard wood held in

the table-vice, and then with the left hand revolving the

wire inwards (and, of course, the hand-vice holding it),

filing outwards at the same time with the right hand, and

applying equal pressure to the file throughout the opera-

tion. The part filed should be reduced to a slightly

taper point, the point being made smaller than the hole

which it is intended to drill. The point is then flat-

tened out, by placing it upon an anvil or block of

iron, and spreading it with a hammer to a width
slightly greater than the diameter of the intended hole,

after which the point is filed at right angles to the plane

of the " blade," to an angle not exceeding 100". The
sharpness of this angle will, however, depend upon the
hardness of the material to be worked ; for example, the
angle for cutting brass would be considerably sharper than
that adopted when cutting steel. It only remains
now to provide the cutting tdges. This is done
by holding the drill in the left hand and filing

the narrow sides of the flattened portion to a small

angle (not exceeding 4.")"), filing downwards, so as to leave-

the higher edge nearest the body. The jxiiiit previously

made is simil;irly dealt with. The size of this last angle
depends very much upon the kind of work in hand, and
can only be determined after practice. To lay down a

hard-and-fast rule would be impossible. When the cutting

end is to be wider than the wire, heat one end of the
wire to a red heat and flatten out on an anvil or iron block
to the required width. There is a limit to this widening,
owing to the very obvious fact that an increased widtl;

involves a reduced thickness. Having been ])roperly

flattened, the cutting edges are produced in a way similar

to that adoptfd for the previouslj -described smaller drills.

Having made the drill, let us now turn our attention to-

the liardening and ti mpering processes.

E.x. XXX.-—To accurately define "hardening" is a
matter of impossibility. At present we can only speculate.

The recent researches of Prof. Hughes (to which reference-

has previously been made in these pages) would seem to

indicate that the super tioial molecules or particles become,
during the process, rigidly associated one with the other,

but how this comes about or how it is maintaintd it ia

difficult even to imagine. The hardening process consists

in raising the steel to a dull red-heat, and then immediately
chilling, and thereby hardening it in water or oil. We
often hear of workers who, with an air of mystery, show
us a solution which they would have us believe possesse.'-,

unusual qualities for hardening. We never yet, however,
came across a single solution which was in any way
superior to water or oil. With reference to the heating
it may be observed that when an ordinary coal tire is used,

it will be necessary to guard against over-heating or iiTe-

gularly heating the steel. These troubles may be avoided

by placing the steel within a piece of old gas-pipe, and
then heating both together. A uniform increase of tem-
perature is thereby ensured, while at the same time the

surface of the steel is kept clean. To complete the

hardening, the pipe is removed from the fire, and tbe steel

allowed to drop out of it into the water. If a gas blow-

pipe is at hand, the operation may be performed more
rapidly. First heat about half au inch of the cutting end
near the point of the flame to a dull red heat, and i)lunge

it in water.

Hardening, however, is a process which renders steel

very fragile, but which may be overcome by tempering.

E.x. XXXI.—Tempering is a jirocess for restoring the

tenacity to hardened steel. It consists in partially restoring

the softness of the metal, the degree of softness varyinj;-

with the quality of work to be performed. First clean the

flattened surfaces of the drill upon an oilstone or piece of

emery-cloth, care being taken not to touch the brightened

parts with the fingers, otherwise some difliculty will be

experienced in ascertaining when the proper degree of tem-

pering has been attained. To temper the diill hardened in

the gas- pipe, place it on a hot iron plate, allowing the cut-

ting end to overhang. In a very short time the overhanging

portion will be seen to assume a deep straw colour. It

should then be immediately dipped into water, when th-:;

nece.ssary degree of tempering will be obtained. The in:-

mersion in water prevents softening to too great an extent.

When the hardening has b';en perfoimcd with t! e aid of a



154 KNOWLEDGE [Feb. 20, 1885.

gas blow-fiipe, clean the surfaces aa before, and place the
unhardetied end in the flame, keeping it there until the
deep-straw colour appears at the cutting end, when the

drill should be dipped in water. After tempering, the cut-

ting edges should be prepared for use by sharpening on an
oilstone.

CHAPTERS OX MODERN DOMESTIC
ECONOMY.

XVI.—TUE FKAMEWOEK OF THE DWELLING-HOUSE.

STRUCTUR.\L EXAMPLES.

IN a paper read to the Society of Arts, on Wednesday,
the 13th iukt, Captain Douglas Galton, C.B., F.R.S.,

commented mo.st ably upon the most recent report of the
"Rojal Commission on Metropolitan Sewage," and gave
ample evidence to show that that inquiry has at last landed
us on the threshold of future activity, by a full recognition
•of all the evils that have to be dealt with, and the prin-

ciples of action to be observed. In the substance of the
paper itself, which has since been published,* and during
the disou.*ion which followed, many plans for the disposal

of the sewage were brought forward ; and it seems clear

that the Royal Commissioners deem it advisable to get rid

of the metropolitan sewage by allowing it to discharge iuto

the sea at some place where it cannot materially affect the
sanitary condition of the river, or interfere with the special

duties of the Conservators of the Thame.-'. All this seems
to be quite capable of being carried out for the metropolitan
sewage alone, as a sort of ready expedient at this time of
dire necessity, when something mu^t be done to obviate
immediate danger. The hydraulic system is, as v.'e have
shown before, defectiv-e at its very foundations, and it will

have to be thoroughly eradicated before the utilisation of
the city refuse can be at all adequately, not to say perfectly,

dealt with. But, in the meanwhile, the urgent necessity
of the case demands that something shall be done, and the
details of that something have at least been plainly in-

dicated in the report of the Royal Commissioners.
One of the most important observations made by Cajitain

Oaltou, however, is worthy of quotation here. He says :

—

But with respect to the sewage of districts outside the metro-
polis, the subject is largely one where future action is less
fettered by former proceedings. No doubt, even if it were ad-
mitted as an axiom that sewage of outlying populations sliould
not be allowed to flow through dcnsely-inhaljited districts, yet it

is possible that sewers might be arranged to carry the sownge from
the places in question to the sea. But is this necessary? oris it

desirable ? If sewage from places in the Thames valley above
the metropolis, or from the valley of the Lea, is rccpiired to be
taken to the sea, where are we to stop ? The difficulties of the
sewage question arise from concentration ; and it is, therefore, a
much more rational solution to give up the idea of concentration,
and to require each district to make arrangements for the disposal
of its own sewage.

If a population concentrates itself on a limited area, it must
make arrangements for the wants entailed upon it by that concen-
tration. For instance, it must provide streets to give access to the
houses

; it must provide open spaces in which to marshal the
railway trains which bring in the food or other articles which
minister to the daily wants of the population. It must provide
gathering grounds for its water-supply, parks for recreation, and
open spaces in which to bury its dead. Similarly, it is equally
necessary tliat every nucleus of population should provide open
spaces on which to purify its sewage, without being offensive to
neighbouring houses.

The logic of this last analogy is somewhat of the nature
of a conclusion, non sequilur ; but all the other it'ms are
full of sound sense, and entirely corroborate the state-

ments we made some time since. Whilst we hold with

* " Journal of the Society of Arts," Feb. 1-3, 1SS5, pp. 290-303.

Captain Galton, that each suburb should deal with its own
excrementitious watte, we cannot for a moment endorse
his opiuion that that refuse need take the form of sewage,

as such. We think, after what we have before stated,

most of our readers will be convinced that if sewage is

made in the suburbs, it must eventually find its way into

the river as a potent cause of pollution. All the evidence
upon this matter tends to show that in rapidly-gi'owing

districts adequate sewerage provision cannot be made ; and,

even if such means were capable of accomplishment, it

would be out of the question for each local board to pro-

vide for its conduction to the sea ou the score of over-

whelming expense. The Metropolitan Board is too heavily
burdened as it is to approve of any scheme which shall

augment their quantity of refuse to be disposed of, and
sewdge farms in each district would only prove to be very
expensive luxuries of questionable value ; for the sub-

stance of independent and disinteresed research goes to

show that the conversion of sewage sludge into valuable

manure is not remunerative, but the reverse.

Last week we pointed out what an important bearing

all this has upon the social demands of life in this groat

city, and that costly sewers are incompatible with the

healthy housing of our London poor in the suburbs. We
have reason to believe that, if the dry system of sewage
utilisatiou, after the plan perfected by Mr. Conyera
Morrell, were adopted in Greater London, the immediate
results would be :— (1.) A po.ssibility for dealing effectively

with the city sewage until such time as further provision

can be made for dispensing witii the drains for human
excrement. (2.) A wholesome conflition of things in the

suburbs and the river. (3.) A marked decrease of demand,
and a consequent diminutiin of the water-supply, which
would di.<;pense with undue calls upon the underground dis-

tribution of waters of the Thames valley, and cause a
sensible reduction in the water-rates. (4.) The commercial
value of a product which would bring prosperity to the

agriculturalist, and repay its cost of utilisation in many
other ways, whilst at the same time it would enrich the

local boards and enable them to decrease the rates and
taxes. (.5.) Scope for the shelter of the London poor ; the

working man would be enabled to enjoy all the benefits in

a healthy and happy home. These are not mere idle

phantasies, but plain matters of fact, which are capable of

being proved from every point of view.

One objection that has been raised to prevent the

abolition of sewers is, that provision cannot be made in

their absence for the disposal of street I'efu.se. In the

metropolis it has been found that such an objection is at

least feasible ; but, for the .suburbs, it has been estimated

that, with properly-constructed gullies leading to surface

drainage pipes, and suitable street carts, there need be
no apprehension of evil from such .source.s.

We propose now to illustrate the principles which we
Lave already enunciated, by means of a series of practical

examples. In doing so it will be necessary for us to

discuss not only structures which are to be regarded from
our modern standpoint as advance^, or types of perfection,

but defective instances, which, on account of their prevalence

in our household appointments, call for special comments of

warning to those who desire to learn how best to choose a

dwelling-house.

The details of the framework of the dwelling-house may,
for the sake of convenience, be considered under the fol-

lowing heads:—(I.) The disposal of refuse, to include a

description of dustbins, garbage-receptacles, and apparatus

for the treatment aud utilisatiou of solid and liquid

excreta by the "dry" process. (II.) The system of house-

drains and their accessories. The course of a perfect
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system of tlraiuage-pij>es would cmbrac.> special illustialious

1

of closet furniture, the form and disposition of soil jiip' s,

•with provision for their suitable anangemcnt and ventila-

tion ; the varieties of drainage-tubes, yard gullies, rain-

water gutters and heads, the means of conveyance for siuk

and surface water : and last, but not least, the principal

types of faulty structures, with full explanations of their

defec's. (Ill) The water-supply. We have hitherto left

this portion of the household economy untouched, because

the principles of a pure supply of water were fully treated of

in a former series of articles,* and also because the illustra-

tions we shall adduce hereafter will quite till up any gaps

that may have been left. Here, as elsewhere, many evils

exist ; but they are more or less associated with the general

system (>f drainage or the injudicious location of cisterns.

(lY.) The system of chimney (lues, fireplaces, and pro-

visions for snitike-abatcment and smoke-cure. Here the

whole question of deriving warmth without vitiation or

removal of the essential elements of the atmopshero is in-

volved, and, although the value of cowls has already been de-

tailedt, the correlation of the separate portions of the entire

system remains unexplained. (V. ) Ventilation. Just as the

water-supply is inseparably linked to the general drainage

systems of the house, so here, efficient ventilation presupposes

the proper construction of chimney-flues; but, in addition, it

concerns the size and general configuration of the apart-

ments, their door.^, windows, floors, ik.\ (VI.) Miscellanea.

Here the actual shell of the building and convenience of

access thertto demand attention ; for upon those items

does the health of the tenant and the general stability of

the structure depend. Sound stejis, well-ventilated base-

ments and floors, firm foundations, prevention from damp,

and many other things, although seemingly insignificant in

themselves, amount to a total quite sufllcient to stamp out

the favourable or unfavourable ch;iracter of the abode.

editorial (Boaip.

The number of the Mofdhly Xolices of the Eoyal Astro-

nomical Society just issued contains a paper by that eminent

American astronomer, Professor Simon Newcomb, to which

attention may not unprofitably be directed. Writing with

reference to the suggestion that the civil (or nautical) and
astronomical days should be arranged, as soon as prac-

ticable, to begin at mean midnight, Professor Newcomb
suggests that the confusion and trouble incident on tliis

change would not be confined to the present time, but "that

whenever the astronomer of twenty or one hundred years

hence has occasion to refer to the eplicmfris, he nmst know
and bear in mind which reckoning of time is adopted, else

his place of the moon will be taken out twelve hour.s iu

error." On this and cognate grounds, he concludes that

"the change is one which ought not ti be made at all,

unless some stronger reason for it than is now presented

shall be pointed out." I have some idea that very similar

objections were raised in this country in the year 1752 to

the so-called "chinge of style" which was then made. Such
change, however, did take place, and we do not, I imagine,

find that chronologists of the present day are ever very

seriously embarrassed by it ; albeit, the days from Sept. 3

to Sept. 13 inclusive, in the year refeired to, had no
existence whatever.

I HEAR that the Presidential address at the annual

meeting of the Royal Astronomical Society, this day week,

was one of the dullest arid dreariest ever listened to. Our

* See thia Journal, Vol. vi., p. 7, et scq.

t See tliis Journal, Xov. 21, 1884, p. 422, ef oeq.

informant fays, pritty severely, "I ur.derstonil Dr.

Iluggius's claims to the medal iicrf>.et'y— until Mr. Dankin
explained them !

"

1 i.EARN, too, that the question of voting by jiroxy a*; the

annual electio.a of the governing body of th(! Society has

created quite a scare among certain of the present c >uncil,

who are determined {piffan ant vr/as) to liung on to seats

from which the sense of the entire Society would speedily

di-^place them. Their craven fear of inviting the opiniim of

the whole body of the Fellows was, I am assured, scarcely

attempted to be concealed.

A cmiiors illustration at once of the tcndrrness of the

law for the liV>prty and security of tlio subject, and of the

existence of a kind of iinjxyriuni in iinpcrio in tliia country,

is afforded by the shocking death of private Brindley, of

the Sliropshiro regiment, at ^^'oolwich last week. It is

needless to reiterate here how a sentry on duty at the

Magazine was approached on a dark rainy night by a man
who refused to answer his thrice repeated challenge, and

who rushing upon his bayonet was transfixed ; the victim

of an insane practical joke. The remarkable tlung, how-

ever, is that this unfortunate sentry should have been sub-

jected to the indignity of being dragged before a Criminal

Court for simply carrying out an absolutely legal and

explicit order, which he dared not disobey. All right-

thinking men will grieve that jirivate Botham's bayonet

did not go through the chest of Rossa or Patrick Ford

(or that of their imagined employe), instead of through

that of his own comrade ; althougli the fruitlessncss of

such grief must be evident when we reflect that such

arrant curs take extremely good care never to put their

worthless bodies within thousands of miles of the very

slightest danger. It is much safer to live on the earnings

of ignorant Irish cooks iu Now York.

From indications which have recently been apparent in

the public prints of renewed active opposition to the sug-

gested opening of picture-galleries and mus( urns on Sunday,

it would seem as though legislation on that subject were

imminent. This opposition is obviously based upon the

transparent fallacy that, if we only deprive the mass of the

population of any means of intellectual recreation on the

first day of the week, we shall, perforce, drive them into

churches or chapels. We shall do nothing whatever of the

sort : we shall drive a very large proportion of them indeed

into the publiehouse, and nowhere else. The present

choice afforded to the working man, between Church and

the beershop, has l>rought forth fruits of which we have

assuredly no particular reason to be proud, or to congratu-

late ourselves upon. To refine and elevate the tastes of

the populace above mere sensual enjoyments, is to prepare

a soil fitted for the reception of higher truths. To tell a

man that if he will not go to church be shall sit indoora

all Sunday boozing over tobacco and spirits, is to drive

him into a life as needlessly degraded as it is posdble to

imagine.

In a lecture delivered on Feb. 3, at the Eoyal Victoria Hall,

Professor Henalow explained the three methods by which flowers

ai-e fertilised, viz., by insects, by the wind, by self-fertilisation;

and described some of the floral contrivances whieh facilitate the

operations of insects. He further pointed out that while wind and
self-fertilised plants are the most widely dispersed, those fertilised

by insects are the most beautiful ; at the same time calling aften

tion to the fact that it ia a mere popular delusion that self-fertilisa-

tion exerta an injurious influence in the cases in whieh it occurs.

In an eloquent peroration, ho descanted on the inestimable advan-

tages derived by mankind from the process of evolution by natural

and artificial selection.
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HIGHEST TEMPERATURES ENDURABLE BY
FISH.

THE following nseful and interestin>,' experiment lias lately been

made by Mr. W. Oldhani Chambers, secretary of tlie National

Pish Culture Association, viz., that of testing the highest tciupcra-

iture at which fish can exist in water. The experiment, which was

'tried at South Kensington in the presence of various gentlemen

dntorested in the subject, furnishes to the public additional

important facta iu relation to the innate endurable power of tish.

Two specimens of the following species were selected, namely,

"Carp, gudgeon, dace, roach, perch, minnow, golden tench, common
tench, trout, and salmon. It will be seen 'that the selection in-

cluded a range of considerable diversification, no partiality being

exhibited to species. On removal from their respective tanks in

•the Aquarium, the fish were placed collectively in a large wooden

receptacle, containing several g.-.llons of water, registering 53",

which was gradually increased by a continual steady infusion of

tot water through a pipe coiled round the bottom of the receptacle.

A careful survey of the fish was taken during the progress of the

.operation, in order that they might be immediately removrd on

sho^ving signs f>f expiration.

It was not until the thermometer recorded 80° that any appre-

ciable change was observed in the condition of the fish, when it

became manifest that the rising temperature was beginning to

anake itself felt. It was noticed, moreover, that their movements
iad become languid, and that their general appearance exhibited

faintness and decreasing powers of vitality, with the exception of

the carp and tench, which seemed to pass unscathed from the

afflictions affecting tlieir confrcreg!, and to be oblivious to what was

transpiring around them. In the meantime the temperature was

increased, but not a single fish was overcome until 82' had been

•registered, when a perch saddenly became prostrated and rolled

•over helplessly on to its side. A supply of brandy had been placed

near at hand' for restorative purposes, so that immediately the

perch justified tlie usage thereof, it was removed from the hot

•water, doseil witli the aqua-vita^, and placed in a can of cold water.

This operation liad now generally to be performed upon the other

fish, which followed the example of their congener, in rapid sue-

cession, taxing to the utmost the alacrity of Mr. Chambers and

-assistants in their operations. Each fish was similarly treated in

tern on being removed from the hot water, and afterwards placed

iuits natural element, according to the following statement showing

the degree of temperature, together with the time of immersion and

a-emoval of the fish.

Name of Fish.
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ability to penetrate the veil which hides in its mystory the secret

of hiimau iutoUigence.

Dusrnld Stewart's admission that mental decay was an argument

against immortality—whatever such admission may bo worth

—

cannot l>e set asido'by " W. H.Jones's" illustration of the lady and

the piano. These were two distinct and separate existences, the

one actinir njion and outside of the other; whereas, in the exhibi-

tion of mental phenomena, body and mind are not disunited. The

essence of the mutter remains, therefore, uncluciiiated ; and,

whether mind is one thing and body another, or both together only

one manifestation, are points yet unsolved.

No mind has ever lieen found without a body ; when such a

phenomenon occurs, science will have to deal with it by scientilic

methods. Whether intelhgence is merely, as some contend, a

function of a living orgatised being, or wlietlier it is a jiowor acting

bv its own inherent force upon an otiierwise senseless and inert

mass, are questions very far fr. m settlement, and the easy assertions

of either afTords no proof of their respective believers' knowledge of

the matter. In short, until it can be shown by evidence to be

intelligently apprehended that mind and matter are not identical,

and can. and do, separately exist (all our knowledge up to tlio ])resent

time indicates the exact contrary), I think less dogmatism than

is so frequently exhibited would be more becoming and appropriate.

Surely it is better, totally ignorant as all are of whence we came
and whither we go, to confess such ignorance, and to "suspend our

jiidgment" instead of rushing to conclusions having no other or

better foundation than a nish era hope. Sleantime, there is ample

#cope for science, and she may pursue the even tenor of her way
undisturbed and undistracted by speculations, which however

interesting, or even awful, are still but speculations, probably to

our race ever so to remain. Geo. Kobson.

BODY AXD SPIRIT.

[15S7]—A correspondent in your number for Feb. 7 likened the

soul to a musician playing upon a piano— the body. Without dis-

cussing the grounds upon which this comparison is founded, might

I ask your correspondent one question—what becomes cf the

musician when his piano is destroyed ? In other words, when the

body dies ? Does he obtain a new piano ; and, if so, is there no

breach of continuity in his consciousness of Jiis own identity ? To
this a negative answer is impossible ; for, aa we have lately read in

the interesting articles on " Our Two Brains," there is often-

times such a breach of continuity when the piano remains the

same, but is for a short period out of tune and deranged.

Perhaps your correspondent will assert that, after the destruc-

tion of his piano, he exists without one. Bat, noticing as we pass

that the same question as to the breach of continuity must meet
with the same answer, even in this case, what scientific grounds
have we, I ask, for asserting that the musician exists, seeing that

our only evidence was that derived from his performance upon liis

piano, which is now non-existent ?

Such inquiries as these into the union of the mind and the body
belong to the realm of metaphysics, not that of physics. From a
^cienti6c point of view we must always remain in absolute igno-

rance as to the true nature of the soul. Whether metaphysics form
a branch of knowledge, or whether they are in reality a snare and
a delusion, this is not the place to discuss. All that can be said

here is that, judged on scientific principles only, the verdict of the

jury in the case of Materialism v. Spiritualism can be given to

neither side. Neither the plaintiffs nor the defendants can prove
their case. " Xot proven " is the only possible verdict.

This is one of those numerous questions which fall without tlie

sphere of possible human knowledge. It must ever remain a

cnystcrj- to us. Strive how hard soever we will, we can never
traverse the land which lies " behind the veil." In the times of

the IsraeUtes only the high priest might enter into the " Holy of

Holies." Let us remember that we men are not hi_'h priests.

When shall we learn the truth of the philosophical doctrine of the
~' Kelativity of Human Knowledge " ? A. F. Osborne.

BEAIX AXD MINI).

ri598]—"F. W. H.," in letter 1580, asks me where is a man's
soal when he is unconscious? I do not suppose " F. W. II."

'intended the question as a conundrum, but it reminds me rather of

the riddle, *' Where was Moses when the candle went out ?
"

Moses, I imagine, was where he was before, only in the dark. So
a man's soal is very probably where it was before, only in the dark.
" F. W. H." seems to take it for granted that consciousness is part

of the matter of or situated in the matter of the brain. Taking
known phenomena into consider.ation. it seems to me more pro-

bable that conscionsness is the reflection of the action of the brain

•on the surrounding aether, and what is called conscious volition the

reaction of the aether on the matter of the br.iiu. For it seems to

me proved hv the plu'uomcnu of light that aMlior and uiatter do

act and react on another. " V. W. II." has himself shown how the

imago depends on the condition of the rellcctiiig surface.

Feb. 10, 1.S^5. ^^_ .Tos. W. Al.E.'CANDEB.

MlXl), BH.UX, AXD SEX.

[15()f)]_jli.. X. F. Osborne, in his letter (Xo. HOC)) ask.s " if it

be possible to say that with a dilTcrent training a Shakespeare

might have become a Napoleon, or a Titian niiglil have developed

in a Bismarck." 1 rejilv in the negative; but then 1 niaiutaiu, as

suggested in my letter' (Xo. IMl), that Shakes|icare, Xapoleon,

Titian, and Bismarck cotild not have been wlj;it they were had not

the different parts of their brain been in harmony. It is possible

that " the m.an whoso brain had three parts each equal to seven
"

might " produce a greater effect, bo a greater genius" than the

" man all the parts of whose brain marked fivo " ;
Init then tlic three

parts, each equal to seven, must be in harmony. If one of (lie parts

was combativeness, another caution, and the l;iat aniativeness, I

question whether aiiv great intellectual result would follow from

such a brain. Mr. Uallyards, in his letter (No. 1,505) in reply to

mine (No. 1,414), allows that the present "cultivation of vi-omen

will probably raise the level of all their children ; but then, the

boys improving iniri pn.s.sii with the girls, and having already a

gn-at start (ex hyp.), the girls will never get up with thorn." 1

will admit this if"Mr. Hallyards can prove tliat man's brain can be

developed ad infuiitum ; biit, if there is a limit to the development,

then the girls n'light ultin;alely get up to the boys. That there is

a potential power in wonmn's brain is proved by what women,

under most adverse circumstances, have already done. I name

Mrs. M. Souierville, Madanio do Stael, Charlotte Bronti;, Mrs. E. B.

Browning, Jlrs. Oliphant, and George Lliot. Women, too, are

holding their own in the mathematical and other triposes at Cam-

bridge. Several women can now write M.D. after their names. In

the Queen, the ladv's newspajier, for Oct. .30, ISIiO, page 3W, we

find mention made"" of a decoration given to Mrs. K. Bovell Sturge,

M.D., of Paris, Membre do la Societe do Mcilecine Publiquo et

d'llygicne Professionelle. It is the custom in Fiance to confer this

decoration on persons who have distinguished themselves iu

.scientific, literary, or educational work. Hitherto it has rarely

been bestowed on a woman, and Mrs. Sturge is, we understand, the

first Kiiglishwoman who has received this honour." I still throw

out the suggestion that it nirly be, not the size or weight of the

brain, but the harmonv of its parts, that causes men and women

to produce great inlelfcctual results. Of course, a large harmonious

brain will produce greater results than a small harmonions brain ;

but there must be iiarnmiiv of the parts.— Yours truly,

\V. H. .]oN-ES.

THE PSYCHOLOGY OF INSTINCT.

[1600]—In your issue for Feb. 0, there was an interesting letter

upon the above subject; but it .seems to me that the writer has

confused two radically different operations of the n-iud—reflex

action and instinct; tlie former of these would, equally with the

latter, fall within his definition of instinct.

Now, reflex action is unconscious nenro-muscular reaction, while

iustinct maybe shortly defined as reflex action, into which has been

imported an clement of consciousness, or, aa Hartniaun expresses

it—in instinct there is a conscious adptatiou to a particular end,

without knowledge of what that end is.

The organic functions, the rhythmic beating of the heart, and pro-

cesses of digestion and nutrition are instances of reflex action, but

they are not instincts, as would appear to be the case it t-he defini-

tion given by your correspondent held good. The action of the

new-born chicken, which, on seeing before it a grain of corn,

immediately goes thrcugh a series of complicated movements m
order to seize upon that grain, is properly an instinct, for an

element of consciousness is present in this case which was wanting

in the former.

Such movements as these may be divided into three classes

reflex actions, instincts, conscious actions. In the first the element

of consciousness is entirely wanting ; in the second it is present,

but the movements are gone through rather by reason of inherited

habit than from .any exercise of individual volition; while in the

third consciousness and individual volition hold full sway.

But, although there are three classes in theory and by definition,

the members cf each class are pcrpetu.ally changing. That which

was once merely a reflex action may become an instinct or even a

purely conscious action ; or, on the other hand, that which was

once a conscious action may have deteriorated into an instil ct or

even into a reflex action. Thus there arc two classes of instincts:

reflex actions which through the accession of a conscious clement
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have risen one stafre in the upward scale, aud conscious actions
which through frequent exercise have deteriorated into instincts.

A. F. Osborne.

THE CONNECTION BETWEEN WIND AND MATTER.

[1601]—With reference to tlio letter of Mr. W. H. Jones,
No. 1581, I should like permission to make a few brief remarks.
We commonly speak of a " disembodied" soul, and current theo-
logical belief assigns an intermediate state, after death, to this

immaterial entity, in which it remains for a certain period divorced
from matter, but still conscious or living. To this materialists
demur, and go so far as to deny the existence of soul or spirit as
separate entities; asking, according to their well-known theory,
where soul or spirit can be when bodily faculties are paralysed ?

Now, it is a great assumption to say that, because physical sen-
sation is in abeyance, soul must be non-cxi.stent. After conscious-
ness is recovered, the original "ego" reappears, as Mr. Jones forcibly
points out. But the existence of a conscious soul in a completely
disembodied condition is quite another thing. I can only conceive of
one genuinely disembodied spirit, and that is the spirit of the
universe, which is God. Any purely disembodied spirit must in like

manner be without limitation and unconditional, which, as regai'ds
humanity, is inconceivable. I therefore hold that the connection
between human mind and matter is indissoluble. Mind must
always have a healthy body in which—so to speak—to display
itself. If the body is paralysed, the mind is jiractically non-ex-
esistent. The intermediate state of the disembodied soul is merely
a theological assunijition, with no warranty from Scripture, and
philosophically untenable. But we arc told of a spiritual body, by
which I understand a non-molecular, but still a material, incase-
nient of the immaterial soul, which latter may be described as
intellectual or spiritual force. I offer no opinion as to what becomes
of the soul after physical death, but I feel convinced that simul-
taneously with that catastrophe it is clothed upon with its more
ethereal and permanent garment, and wherever it may be there is

one condition in which it must always liud itself—namely, attached
to some description of what Isaac Taylor conveniently terms a
" material corporeity." H. B. L.
[How an incasement can be at once "non-molecular but still

material," my acquaintance with physics is too limited to enable
me to form the slightest conception.

—

Ed.]

HYLO-PHENOMENOLOGY r. ONTOLOGY'.
" Come to Physics and see the Eternal."

—

SchcUing.

[1602]—It is familiar knowledge that the Archimagus Kant, in

his " Critique of Pure Reason," annihilated as realities the trinity
of God, soul, and immortality. And that becoming terrified at the
Frankenstein thus evoked, he, in a later work, " Critique of Prac-
tical Reason," rehabilitated all three venerable hypotheses. It is

also well known that after the death of Frederick the Great, who
was a freethinker, the great Kiinigsberg iconoclast, nicknamed in

Germany Dcr Alhcrmalmcnde, was silenced by the Prussian
Government for his treatise " On Religion Within the Bounds of
Reason," which was held to be a covert attempt to substitute the
latter for the former. It is not, however, so well known that the
author of the critical philosophy devoted the last years of his intel-

lectual activity to the composition of a work only lately discovered,
entitled, " My Passage from Metaphysics to Physics,'"' in which he
is judged to recant his former cogent ontological method of thought,
just as Von Ilartman has recently followed suit by his palinode in

re "The Philosophy of the Unconscious," with the title "The
Unconscious from the Standpoint of Phy.siology and Descent
(Darwinism)." It is also well known that Dr. Thomas Brown,
justly considered to be the Coryphccus of the Scotch school of
moral philosophy, which he changed, by his method, into " Mental
Science," published, in the year Kane died, a tract on " Cause and
Effect," which demolished the doctrine of "Causes" altogether,
relegating atiology to the province of continuity of sequence, or,

as stated in his own words, " triat there is nothing in a canse but
the fact of immediate and invariable antecedence to the change
called its effect." To me this ontological infidelity on the
part of these three greatest of authorities seems the strongest
argument possible, short of physical demonstration, for the
baselessness of metaphysics or ontology, on wliich transcen-
dentalism in every form is founded. Eliminate animism, and the
absolute disappears. AVe are left alono face to face with the
material and mechanical <?«.'(( of relative or positive physical and
physiological science, these two de|iartmcnts having been quite
unified by recent chemical and histological research from Wohler's
synthesis of urea downwards, which categorically negatives any
real distinction b<-' ween crganic and inorganic nature. Now, I

desire scientifically to demonstrate, or rather to sliow by demon-

stration already established, that the monism of these grea
abstract thinkers is ratified by physical or physiological science
Newton's law of gravitation, Lavoisier's antiphlogistic theory, and
the quite chimerical notion of a vital principle in sentient being,
seem unmistakingly to get rid entirely of any animating or motor
factor in the worlds of brute matter or of life and mind, other than
the I'is iiisifci; or indwelling energy of matter, organised or inor-

ganised, itself. Spirit and phlogiston seem in the same category.
I get, however, nearer the goal I have in view by what I call the
lliuin theory oj Mind and Matter, vr Hylu-Ideali^ini, which, by
referring every "thing"—abstract or concrete— to ideas or
" thinks " engendered in the brain, makes egoism the true
criterion, and, indeed, matri.r of all things, gets entirely rid

of the absolute, and leaves us " alone in our glory with
the relative or solipsismal self and self .alone is thus the
only knowable universe. The notion of Dr. Carpenter, "C.B.,"
and of other animistic dualists getting behind nature to some
hypothetical core or substance of ijhenomena, called by Kant
during his mystical epoch of development novmenon, becomes thus
a self-evident absurdity, since, strictly speaking. Nature herself is

only an ideal personification of the self. Aud surely all can see
that the idea of getting behind, or outside, or beyond self is a
clean reductio ad absurdunj. As well rave of jumping down our
own throats. The mere supposition is ludicrous and grotesque.
Thus primary causes, unless we elect to term self, such self being
necessarily with each of us A 1, as beyond us, are nothing to us.

They concern us not at all, no more than the Eidola of the Rosi-

crucian " philosophy." They may or may not exist, but, at all

events, ontology as the absolute inystery underlying phenomena is

from the necessary and benign limitation of the human mind a
terra incofjnita et ineofjitaliilis forbidden us to explore. The fii'st

duty of the sound scientific imagination, therefore, is to eradicate
the vicious " cause-seeking " propensity altogether. He who suc-

ceeds not in tills sine rjiia nun remains ever in statu puj^iilldri, were
he Newton or Faraday himself. Science can never enter into

her rights, can never be mistress in her own ]ioii=e, till this burning
question is settled, for good, once for all. Sceptics like Newton,
and even Darwin, render themselves liable to the reproach Cuvier
directed .against Priestley, that he was a graceless father who dis-

owned his own child. It will be remembered that Darwin withheld
his " Descent of Man " for thirteen years, out of mistaken deference
to the claims and scruples of spiritual ontology.
Army and Navy Clnb. Robert Lewins, M.D.

HUMAN AUTOMATON.
[1G03]—The following circumstance affords an equally striking

example of the influence of habit with that mentioned by your cor-

respondent in No. 170, Jan. 30. From 1875 to 1878 1 was employed as
clerk in a manufacturing establishment situated about eight minutes'

walk from my own. Almost the whole of the road between lay

through a deep defile, known as the Glen, which, to a stranger, was
generally very impressive, and in my four or sis daily passages I

often met scarcely a single passenger.

During the whole of this time I was a fairly diligent student pre-

paring for a competitive examination, and the quietness of the road
was very favourable to the studious turn of mind natural to one in

such a position.

In 1878, having successfully p.assed my examination, I g.ave up
my situation, and removed to London.

Eighteen months later, I was on a visit to my parents, who had,

in the meantime, removed to a house in a different pnrt of the

town. During my stay, I had occasion to pass through the Glen in

the direction leading to my home.
Unconsciously I fell into the habits which for nearly two years

had been totally suspended. I took the road towards my former
home, walked through the back yard, opened the door of the house,

inhabited then by people quite strange to me, and did not discover

my mistake till I stood on the doorstep. No one appearing to be
in the room, I beat a hasty retreat, but not before being noticed,

as I afterwards learned, by some of the family then occupying the

house. Libra, B.A.

THOUGHT AND LANGUAGE.
[1604]—Permit me a few words in reply to your anonymous

correspondent " Ilallyards " [1,589], who, enjoying the privilege, as

he terms it, of controverting statements in the teaching articles of

your staff, h,as either not been sufficiently careful in reading my
second article on " Thought and Language," or is more anxious
" to havo truth on his side than to be on the side of truth." I

distinctly stated, on p. 64, that the problem of the origin of Ian-

gu.age is " inherently impossible of solution, since no data are given
with which to work," Ac. ; and the passages on p. 6G, to which he
takes exception, are put forward simply as the most tenable hypo-
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thesis whioii i cm ^.:i,i. If " IIiilly:>ri.ls " c:iu disoovor :i hotter one,
by all means lot bim do 60. But his letter really seems to indicate
that he is in the posicion of that legal gentleman who received tlio

message, " Xo case! Abuse the defendant's attorney." In very
fact, besides abuse, his letter coutaius nothing which 1 think could
bo accejited as argument, lie apparently does not consider that
surrounding conditions have anything to do with the development
of the human race, for he quotes the assertion that tie Tasmanians
were killed oH" by clothes as a reason that all other peoples, in

whatever clitncs, should likewise be enfeebled by wearing clothes.

According to him, primitive man must have been more powerful
than man at the present day, because the latter has been weakened
by wearing clothes and living in houses.
As for the rather irrelevant and very surprising statement that

"severely wcuuded men almost always die in hospital, but recover
if chance leaves them on the field for several days," it is to bo
hoped, for the sake of his relations and friends, that your corre-
spondent will not have to prove tha truth of his theory in his own
person. That '' Primitive man may have been muscled like a
lion," because '' David says he tackled lions and bears when a
shepherd, unarmed," is surely a itou ,^ciiuitiir: for David was by no
means a primitive man, but a very highly-civilised one, who both
wore clothes and lived under a roof, and described his exploits in

remarkably fine language, although, owing to the peculiarities of
Semitic style, a great part of them may be put down for what
" Hallyards" asserts they conld not be—bounce.

Aii.\ S. Bai.li.n'.

DICKENS'S STORT LEFT HALF TOLD.
[1605]—Being much interested in Jlr. Foster's articles on "The

Mystery of Edwin Drood," I adopted the suggestion of Mr. Proctor
in Knowledge of Jan. 2, 1S85, and read the story carefully, having
ilr. Foster's interpretation in view. Altl.ough 1 am familiar with
Dickens's other stories, I had never read his last unlinished one,

nor had I read " H. L.'s" article in the Cornl:ill Maijinine, so that

I approached the subject quite unprejudiced— or rather, having
previously read Mr. Foster's interesting articles, I conld not help

haring some bias in favour of his views. I was, therefore, some-
what surprised to find tliat I could not agree with his conclusions,

and I say this at the risk of being classed amongst the prosaic or

unintelligent readers of Dieken?. Mr. Foster's thtorj' that

Edwin Drood is still alive, having escaped the nuudercus
hand of Jasper, is very attractive, and the way in which
he tries to harmonise with it the various difficulties in the

way is very ingenious. His explanations are in most cases

quite admissible, although I think a simpler and more natural

one is at hand in almost every case. But there is one fatal

difficulty which ho hardly touches upon, and it is this— Row conld

Mr. Grewgious and Edwin Drood, wl;ose characters are essentially

kindly, have suffered Xeviile to remain for at least six months
under the dark suspicion of being a murdcrtr, the crushing eil<^ct

of which upon Neville is described in chapter 17, and this merely

for the sake of inflicting upon Jasper a more terrible punishment,

one more in proportion to the malignancy of his crime ? Surely,

sach a course of action would be quite opposed to the characters

of Edwin and Mr. Grewgious as set forth iu the story. I do not

think this objection can be fairly met. Although disagreeing with
Mr. Foster's theory, I cannot offer a thoroughly satisfactory one in

place of it ; nor do I think the data are sufficient to warr.ant any
one being positive en the subject. I am afraid the unfinished part

of the story will always remain a mystery. H. G. T.

THE OEIGIX OF MYTH.
[16C6]—X has universal power ; Y has no power except that

of single choice. X thinks of it to exerci.^e his power within

certain limits according to the choice of Y. Where is the incon-

sistency ?

Y, not knowing that a state of things—"m"—has been brought

abont by X, wi.shcs that a similar state of things— m'—to exist.

Accordingly X brings m' to pass. Is there anything unreasonable

in calling the similarity of m and m' accidental ?

F. W. H. surely protests too much. Can a truism be ohrions

when it is not apparent to the vast body of non-atheists who
believe in free will ? An Earnest Tfiinkeb.

COOKERY FOR SCHOOLS.

[1C07]—" A Chairman of School Board" asks me to recommend
a simple catechism of cookery for s.-hcol-girls. I wish I could.

Snch a 'oook is needed, provided the catechism form should not

lead to verbal cramming for examinations. The nearest approach

to such a work that 1 have seen is a little book by a lady who
lectures on cookery. " Popular Lessons on Cookery," and published

at a low price by Griffiths & Farran, of St. Paul's Churchyard. It

is simple and practical, free from the extravagances of IIiq. " high-

class" cookery books, but rather shaky in the scieutilic nuitter,

though not more so than cookerybooU.s of nuicli higher pretensions.

This is not at all surprising, seeing how tho science ol" tlio subject

has been neglected by tho professors of science.

\V. Maiiiki: \Vn,i,tA.Ms.

THE NEED OF CLOTHES.

[1C08]—"We cannot live in tho 'temperate' zones of tho earth

without clothing." (Mr. M. Williams, p. 100.)

Is this so certain ?

1. Aristophanes bewails (in tho clouds) that tho youth of .\tlicn3

had recently given up (he habit of marching (for drill) naked, with

the snow oii tho ground. But, even then, boys spout hours naked

in the gymnasia; and all athletic contests were gone through by

men perfectly naked ; though Thucydidos tolls us that this custom

was copied from the barbarians. Surely all this must liavo been

perfectly safe, or it would havo been changed.

2. Some ancient friezes, Ac, represent all warriors perfectly naked,

save sword, buckler, helm, and greavi s. They would hardly havo

left their kit in camp if thoy had had one.

3. A'irgil s.ays, " Nudus ara, sere nudus." If this farm-work was

done naked in Loinbordy (exposing to chills from over-heat, like

war), could it be said clothes wore necessary ?

4. St. Peter (and, "/orfion', all his contemporaries) lishcd per-

fectly naked (John xxi., 7).

5. At the Saturnalia in Rome, in niid-Dccenibcr, young men
used to run about tho strceLs naked. They would hardly have

found fun in this if it hail entailed bronchitis.

6. St. Gregory the Great uses naked wrestlers as an illustration.

7. Fronde cites, as an example of the barbarism of Ireland in

the Tudor period, a chief named O'Karc, who comes into his own

hall, iwrfectly naked, and sits down by the lire, having been hunting

all day in that state.

8. In 18.5G, two women wore condemned in Bedfordshiro for

having kept a girl, their daughter and sister, entirely without

clothes, until her death at tho age of seventeen. Her stomach

had never been distended with a full meal, and was of tho size

proper for the age of five. Sho was kept continually at laco-

making. Now, if a naked per.son can resist cold without liatural

food for seventeen years, I do not see why, with duo nourishment,

clothes might not be dispensed with entirely.

9. Mr. D. Urquhart kept a son of his own entirely naked for

the first years of his life, night and day, in tho bitter winter wind

even.
10. Many person.', from sheer necessity, wear a mere apology for

clothing in the severest weather.

11. Many men, from choice, wear nothing on the chest but a

thin fold of linen. The chest is tho weakest part. What it can

bear, all tho rest can, and linen is hardly to be called clothes.

12. I have often gone out in .frost, iu kilt, without drawers, never

regretting absence of trousers.

13. Mr. Williams tries to show that the Britons could not have

gone naked in winter—when " the Roman armies rarely marched."

True, but how could they live iu winter quarters without seeing a

f'reat deal of the natives, from whom alone they could obtain pro-

visions ? Where have I read of a Canadian chief who explained

his indifference to nudity in that climate (far more severe than that

of Britain as Ctesar knew it) by saying, " I am all fare ! " No doubt,

if we wore cloth masks, with holes, from infancy, wo should bo half

destroyed if wo ever left them off.

1-1. He urges, himself, that wild beasts disputed caves with man

for the sake of warmth. Indeed, lions, foxes, and rabbits have not

yet discarded dens, earths, and warrens. " Sauce for the goose,

sauce for the gander." If man lived icith the beast, why not us

they ?

But if clothes are not an absolute necessity for our climate, then

Mr. Williams is in error in holding that we are "foreigners" here,

and that no " missing links " can ever he found in European exca-

vations. As to man having come from the tropics, it is most

imjirobable that the jiolar regions should not have produced every-

thing loEg before the tropics were cool enough for even a beginning

of life. Y'on, sir, noted recently that tho most ancient astror-omy

seems to hail from the latitude rather of Greenwich than of

Babylon. Hallvards.

FRICTION.

[1C09]—In reply to your correspondent "J. Y.," the law of

friction, " that the resistance duo to friction is equal to the direct

pressure between tho surfaces multiplied by the co-efficiont of

friction," requires to make it true for tho rolling friction of ball-
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bearings in a tricycle the following all-important qualifications :

—

" The interposition of a lubricant modilies this law in a very
remarSablc maoner, so that it is necessary to calculate upon a [larti-

cular co-etBcient of friction dependent upon the nature and state of
the lubricant, and upon its mode of supply whenever any of this

class of material is used." Without this qualification the statement
of the law is simply misleading. Asa general rule, "the tliiimer

the lubricant the better ;
" but this rule again requires the qualifica-

tion, " if a constant supply of the lubricant be insured."
I was not writing with the intention of making a strictly accurate

theoretical statement, but only giving rough practical rules for

keeping the bearings of tricycles in good order with the least

possible trouble. For this reason I directed attention particularly

to the lubricant to be used.
When I was writing I had in my mind some practical experiments

on friction recently made by a Committee of the Mechanical Engi-
neers, of which I can inKxonLKDGE only quote the result ;

—"Before
considering thoroughly lubricated bearings, it will be well to state

the laws of fluid friction— that is, the friction between surfaces of

liquids and .solids. We have seen that friction between solids

depends on the intensity of pressure between the surfaces, also on
the area in contact, on the nature of the surfaces in contact; but
is, at all events, for metals, independent of tJ'c t-ehxily. On the
other baud, the friction between a solid and a liquid is independent
of the intensity of pressure and of the nature of the solid : though
it depends on the licjuid, it also depends on the area in contact and
on the velocity. These differences will repay consideration. The
exjioriments have shown that with good fitting and thoroughly
lubricated journals, the friction is indcpoidcnt of the load as long
as the luhricanf is not squeezed, out, and that it depends on the
relocitij. This fact points out that the friction is really fluid friction,

and the importance of this cannot be over-estimated. It means
that the bearing must fit well to insure a uniform continuous film

of lubricant, and that the intensity of pressure must not be so
great as to squeeze out the lubricant. Of course, the heavier the
pressures the thicker the lubricant must be." Jou.n Bkownixg.

LETTERS RECEIVED AND SHORT ANSWERS.

A. Howard. Tour quotation (of the source of which I am
ignorant) is a mere quibble. Of course, the stars (suns) which
were in existence prior to our sun emitted light, as did, in fact,

our entire solar system in its inchoate or nebulous stage. What
" men of science . . . once ridiculed as absurd "—and, I may add,
ejntinue to ridicule—is that datjlijht, or day and night, existed, or
could possibly exist, on the earth before the sun assumed its

present ci ndition. — BECc.^isr.NGA sends an extract from a con-

temporary on testing butter, in which it is stated that, if a knife-

blade be drawn through oleomargarine, the place where it was pressed
will look white, and its track be marked with little beads of water.
Genuine butter isalleged to retain its colour under these cumlitions.
Again, oleomargarine is said to sputter in a fryinf.-,jan ; butter
merely to melt and bubble. He asks if there is any truth in this ?

—B. Valers (?). The twentieth century obviously cannot begin
until the termination of the nineteenth

—

i.e., of the year I'.WO.

When a baby is born, it enters its first year; but is, of cause,
not one year old until it has Ih.'CU 3G5 days in the world. In
the same way (if we assume the correctness of our orthodox
reckoning), a.d. 1 began with the birth of Jesus, and was not com-
plete until the expiration of twelve months, whence it must be
immediately apparent that the First Century was not completed
until the end of the year a.d. 100. The first day of the Twentieth
Century, then, will be January 1, 1901.—TRfxn Will Prevail.
Had you spent the single shilling necessary to purchase Herbert
Spencer's " The Man eersus the State," and read it dispassionately
through, you would have found our Reviewer was not " asj^ersing cer-

tain jjolitical princiiples," but stating a mere matter of hard, dry fact.

These columns are not the pdace for any mere political discussion ;

but, if publishers send books for review, they must bo content
to have them honestly noticed— or consigned to the waste-piaper
basket. For m^ self, I would absolutely exclude alike the dogmatism
of Lord Salisbury aiul the rant of Mr. Henry George from the pages
of this Journal. Those who credit the conductor of Knowledge
with the authorship of everything that appears in it may note, once
for all, that J/r. I'roclor signs every single arlicle, letter, and
paragraph tliut emanates from Ins pen. What is not so distinctly

signed in this magazine is none of his.

—

E.xcelsior. Doubtless
Professor Harley has been misreported. Both Deimos and
Phobo? travel round Mars in the fame direction. What, perhaps,
he did say—although this is only a conjecture—was tliat, as Phobos
goes round tlie planet in a little more than 7h. 39m., and Mars
himself takes 21h. 37m. 23s. to complete one rotation on his axis,

this inner satelUto must rise in the West and set in the East,

while the rising and setting of Deimos, the outer satellite, is

normal.—F. C. Thompson'. See reply to J. Beid below.

—

D. H. If the construction you put upon the passage in Norie's
" Navigation " be the correct one, Norie is wrong—that's all.

Astronomers universally regard Dec. 31 21h. COm. as 21b. 00m.
after tlie beginning of Dec. 31, and would hence call Dec. 31 2lh.,

Jan. 1 Oh. But I must reiterate (and once more refer you I<>

p. 480 of the " Nautical Almanac" for the present year for con-
firmation of such reiteration) that up to the 1st day of IS'85 tie
astronomical day began at noon on the civil day. In poii.t

of fact, it does so begin in that very volume itseif.

I am igrorant of the address of the maker of the
" Hatherley Steps." — A No.\-Y. Z. Yes, entirely wrong.
Read the " Pneumatics," in " Weale's Series," or any other ele-

mentary book. Your theory that earthquakes have their oiigin in

the admission of water into the molten interior of the earth, and
its conversion into super-heated steam, is (pray forgive me for
saying) " as old as the hills."

—

Commext.4tor. The writer is in the
United States. The parallax of the Pleiades is quite insensible.

In the existing state of our knowledge, they are at an infinite

distance. No doubt the individual members of the group are at

stupendous distances (in comparison, that is, with mean distance of

Neptune from the sun) from each other. I do not see why thero
should not be "night tkies" to inhabitants of worlds circulating

round individual suns in such a group. A\'ritiDg which words
suggests to me to add that these suns are already formed. What
we see in the heavens is nebula? in all stages, from the mass of

luminous gas, through a central'y-condensed spherical aggrega-
tion, to the incipient stars or suns. You are under an utter
mistake about the resolution of the nebula in Orion. Our greatest
living English spectroscopist. Dr. Huggins, has shown it to consis.;

of a mass of glowing gas; so Brewster was simply talking nonsense.
There are numerous undoubtedly gaseous nebuhe in the sky. Dici

you ever hear of spectrum analysis ? The bigger a telescope, the
more light it grasps, and the smaller the stars it renders visible.

It does not follow, though, by any means, that the smallest stars

are the farthest off. We have this curious jnoof that many of the-

groups of stars in the heavens are physically connected : that they
are all moving in the same dirc-tiou in space. A striking example
of this is seen in LTrsa Major. We can only reason from analogy
as to the habitability of the members of our own solar system. We
can, and do, know less than nothing of the millions of worlds re-

volving round other suns than ours.— Poingdestee-Mesnier et Cie.

Should hare been addressed to the advertising department.

—

J. C. S. What you describe seems to be simply a waking dream,
started by excitement of the retina. It scarcely possesses suificient

scientific interest to warrant its insertion.

—

Akshay KiMAR Das.
Forwarded to the j-ublishcrs.—F. W. H. Will be printed, subject to
the excision of the theological paragraph.—J. Reid. Forgive me if

I say that I cannot give up the space to your long defence of your
hypothesis. Doyou know that water is found in small cavities in the
([Uartz of granite, iSrc. ? Cast iron mmj, like bismuth and antimony,
tjuite possibly undergo slight expansion at the very instant of its

piassage from the liquid to the solid state ; but this is really irrelevant

in connection with your argument; because, for example, granite—of

which I have just spoken— can never have been actually molten.

—

H. Hanks. A patent was granted, but if is now void— W'. G. WooL-
cojiiiE. I fancy that the questions which have been set; are pub-
lished, but I am ignorant by whom. The head office is at South
Kensington, London, S.W. Try Williamson and Tarleton's-
" Dynamics," published by Longmans & Co.

—

A-nthropological
Institi'te. Crowded out unfortunately by press of matter.—G. H.
DuN.v asks for authenticated instances of hybrids breeding. Our
correspondent is dissatisfied with Hacckel's illustration of the hare-

rabbit. I can supply none myself, and would only remark that

Daiwin attributes the seeming non-fertility of hybrids to the fact

that in experimenting they have been mostly bred in and in.

—

J. S-MITH. You have get hold of a Gregorian reflecting telescope.

Remove your red glass, turn the open end of the tube towards the

shipping in the Downs, look through the " microscope," and focus
by the arrangement which shifts your "small reflector."— S. E.

Phillips. Forwarded to the publishers.—M. Segond. Can only

appear as an advertisement.

—

Com.mentator. Marked fi r insertion.

—TnoM.AS Ayers. I have read your letter and your article in the-

newspajier, neither of which give (or, in fact, can give) any indi-

cation of the way in -n-hich heat produced by concussion or com-
pression can, in any .sense, have its origin in " processes of chemical
change." Pray obtain and carefully read through Clerk Maxwell's.
" Theory of Heat," in Longmans' " Text-books of Science."

The dividend of the Telegraph Construction and Maintenai.ee

Company was in all 20 per cent, for last year.
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0UV I-nbrntor5' Column.

We give here, ircf^ hy iceeV, a terse deseription of such of the many
inveittions as trc think may he of use to our readers. Where it is

possible, the number of the patent is quoted, to enable those who
desire fuller ivformation to procure the specification from the

Patent Office in Cursitor-street, Cliancery-lane. We shall, >jene-

rally speaking, confine ourselres to the more recent inventions; hut
it often happens that an article comes under our notice which,
although not quite novel, is xcorthy of mention for its xitility and
ingenuity. In such a ca^e ice shtntld not hesitate to refer our
readers to it. And while ife thus increase the interest of our pages,
\ce at the same time assist the inventors hy giving greater publicity

to their inventions (Kxowlepge being a popular magazine) thaji

is accorded by the most excellent trade j umals.

THE CHALLEXGE HEATING APPARATUS.

[Patent, Xo. 11,59S, ISSl.]—The subject of this patent, taien
out by Mr. Poore, of Cheapside, Loinlon, is a simple, cheap, easily-

manai^ed, and e£fecti%-o heating apparatus, whilst it reiiuires but
the minimnm of attention. It consists of IS ft. of 2i-in. pipe,

21 ft. of 2i-in., and tft. of 3i-in., and forms a complete radiating

heating coil of great etKciency. 15y using double tubes, a larger

heating surface is obtained with less water, and consequently a less

expenditure of fuel. The ends are left open at top, so that the

water can be easily supplied. The caps ])revent any dirt or dust
- intering into the coil, and may, if necessary, be taken off. The cold

air, by passing through the tubes, enters the apartment or building
warm, and ensures a free circulation of fresh air, as shown by the

arrows.

The apparatus may be termed self-acting, and claims as its dis-

tinguishing feature that it has extraordinary economical heating

power, which does not depend alone on its large radiating surface,

but which is principally attributed to the numerous currents of

fresh warmed air, which are expelled by the respii-atorj' or venti-

lating tubes.

It occupies but a small space, being only 33^ in. high and
3 ft. 6 in. long. The boiler is made of copper. The wicks are

fitted with a water-well, to prevent an explosion or the eva[)oratiou

of the oil. It will burn for 48 hours without any attention, con-

suming only two quarts of oil. The arrangements for trimming,

cleaning, and regulating the lamps are simple and easily under-

stood. If gas is used, the consumption is regulated to 4 ft. per

hour. A smoke-pipe is added to carry off the noxious fumes
arising from combustion. The boiler can be placed in any posi-

tion, either within or outside the house, and the connecting pipes

lengthened for the purpose. The stove may also be arranged to

bum coke at a cost of 2d. for every 24 hom-s.

51ARISE EAIX-GAUGE.
Me. W. G. Bl.^ck, F.JI.S.S., has invented a gauge for the collec-

tion and estimation of rainfall at sea on board ship. It is a cylin-

drical vessel, open at the top and with a conical bottom, as in a
vrine bottle, projecting upwards. It is poised on an upright pivot,

projecting into this from the floor of the square box that encloses

it, and is thereby maintained in a horizontal position in all the

rolling movements of a ship. The gauge is formed of two parts,

that fit into each other half-way down, the collector on the top

and the receiver below. At the bottom of the collector is a dia-

phragm, perforated with holes for the passage of the water into the

receiver below, which will also check evaporation of collected rain,

and prevent the upward splashing of the fluid by lurching of the

ship. From the bottom of the receiver is projected a right cone,

hollow from below, which constitutes its floor, so that the rain

collected in it will lie in the space between the cone and the

enclosing cylinder. The contents of the receiver may be emptied
after disconnecting the collector on the top, and measured by the

usual glass measnre graduated to parts of inches of rainfall. The

apparatus is made in a portable form, a'.ul imy be placed in any
convenient position.

GAUGE FOR CASKS, Ac

[Patent No. 3,238. 1881-.] Mr. F. W. Denison, of Hull, has
patented a device for ascertaining the height of licpiids in casks,

barrels, and other vessels. Tho oV)joct of this invention is to

provide a simple and inexpensive apparatus to be applied to casks,

Ac, containing beer, wine, and otiier liquids, for the purpose of

ascertaining tho height of such liquid in tho cask or other vessel

which has been tapped, whereby a register may ho kojit of the

contents of each cask or vessel at the end of each day. A small

tap or hollow metal spilcMS inserte'l into any convenient ]>art of

the cask or barrel, [jrcferably underneath. This lajj is connected
by means of a union joint to a flexible tube, which is connected in a
similar manner with a vertical gauge-glass or tube, secured in any
convenient manner to a metal holder or scale, which may be

secured to tho side of tlio cask, this scale being divided off to

represent inches, pints, or any other convenient measnre. 'J'lic

small tap, on being turned, will allow tho liquor to run into the

gauge-glass, and tho height of tho liquor in the glass, which will be

tho same as that in the cask, may be taken and entered in a
register. If this reading agrees with tho reading taken in the

morning, before any of tho contents are drawn from the cask, it

will be seen that the cask has not been tampered with during tl e
night, and a check will thereby be obtained on the employes, A'c.

The end of the tulic may be left open to allow for the escape of the

air, but to prevent evaporation, in the case of spirits, a spring

stopper may be employed to close the opening. Tho dra-ving-oit

tap will be entirely separate from the gauging ap]iaratus.

IXFEC'IOUS DISEASES.

[Patent, No. 8,209, 1884.]—Mr. Gayton has patented a device for
" preventing the escape of infectious jiarticles from vehicles,"

which consists of two perforated frames, with the intervening

space filled in with cotton-wool or other absorbent material, im-

pregnated with a suitable disinfectant. A number of these

appliances are fitted at such jiarts of tho vehicle as may be deemed
necessary.

AX IMPROVED ERASIXG KXIFE.

[I'atent Xo. 2,8tj7, 1881.]—Every one who has ever had occasion
to u.=e an erasing knife must know how utterly unfit for writing on,

the jjrocess of removing ])revious ink-marks renders paper. The
novelty under review combines, in a simple and effective manner,
with an ordinary eraser a p.aper-smoother, a few moments' applica-

tion of which restores to the roughened paper its smooth surface,

and thus, at the same time, fits it to receive fresh writing and
almost completely removes every trace of the erasure. The smoother
consists in a peculiar conformation of the handle, wliicli is composed
of porcelain, ivory, or other hard substance capable of taking a
smooth, polished surface. The part of the handle furthest from
the blade is shaped for a short distance along it on one side slightly

convex, and rounded off at the extremity, and with a smooth, po-

lished surface, which, being rubbed lightly and quickly over the

roughened paper, effectually smooths it. On the other side there is

a slight concavity, so that when the convex surface is on the paj^er

the concave surface is perpendicularly above it, and thus admits of

the forefinger being placed in the hollow to steady the handle, and
give the hand a firm hold of it while smoothing the roughened
paper. The patentee is Mr. William Stccn, of 51, Fitzroy-avenue,

Belfast.

XOSEBAC FOR IIO!;.SK.S.

[Patent Xo. 7,643, 1884.]—51r. li. f. S. (ioldfrap has taken out

this patent relating to the fittings of nosebags. The nosebag is

suspended by a strap, which passes through a ring on a headstrap,

and is attached to the saddle. The bag is also connected by
another strap with the bottom of tho collar. The first strap

enables the horse to reach the food easily, and the latter prevents

the tossing of the nosebag.

.iccoRDiNX. to tlie Eleetririi, i j is a summary of the

Eastern Telegraph Company's systim, with its connections:

—

Cables: Eastern Telegraph Ctmipany, 19,121 miles; Eastern aad
So-ith African Company, 3,8(5 !• miles; Black Sea Telegraph Com-
pany, 351 miles ; Eastern Extension Company, 12,012 miles; total

length of cable.", 35,048 miles. Land lines: Eastern Telegraph

Company, 3,345 miles ; Eastern and South African Company, OJ

miles; Black Sea Telegraph Company, 27 miles; Eastern Extension

Company, 24 miles ; total length of lani lines, 3,402* miles.
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dBm CJ)f£{s! Column,
By Mepdisto.

PROBLEM No. 148.

By Edw. Caktkr.

Blace.

Whits.

White to play and mate iu three move?.

OxE of twenty-one simultaneous jjames played at Workington
January 24, 1885 :

—
FKEXcn Defence.

White.
Mr. Gunsbcr^.

1. PtoK4
2. P to Q,4

3. QKt to B.3

4. B to Q3
5. Kt to B.3

6. P to K5
7. Castles

8. QKt to K2
9. B X Kt

10. Kt to Kt3
11. P to B3
12. R to K scj.

13. K to R sq.

14. P to QKt3
15. B to K3 (d)

10. Kt to K2
17. P to B4
18. PxP
10. Q to B2

NOTES.

(rt) B to K2, or Kt to QB3, or KB3 is better.

(h) A nseful move, strengthening the position.

(c) Evidently with the intention of playing P to QB4.

(d) This leads to trouble, as Black advances on the K's side.

(e) The Kt is well posted on Q4.

Black.

Bla.k.
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LIFE IN OTHER WORLDS.
Br Richard A. Proctor.

SO far back as 1869, I had begun to regard doubtfully

the theory that all the planets are the abode of life.

The careful study of the planets Jupiter and Saturn had
shown that any such theory regarding these planets is alto-

gether untenable. The great diflerence between them and

the members of the smaller planetary family of which our

earth is the chief, suggested that in truth the major planets

belong to another order of orbs altogether, and that we
have as much or as little reason for comparing them to the

Eun as for comparing them to the earth on which we live.

Xeverthfless, in the case of Venus and Mar.s, the features

of resemblance to our earth predominate over those of

dissimilarity ; and it was natural that, while rejecting the

theory of life iu Jupiter or Saturn as opposed to all the

available evidi-nce, I should still consider the theory of life

in Mars or Venus as at least plausible. Ideas on such

subjects are not less tenacious than theories on matters

more strictly scientific. Xot only so, but the bearing of

newly-recognised facts on long-entertained theories is not at

once recognised even by those most careful to square their

opinions accordiug to the evidence they are acquainted

with. Again and again it has happened that students of

science (in which term I include the leaders of scientific

opinions) have been found recording and explaining in one
chapter some newly-recogaised fac", while in another

chapter they have described with approval some old theory,

in total forgetfulness of the fact that with tlic new dL-
covery the old theory has become altogether untenable.

Sometimes the incongruity is not recognised until it has

been pointed out by others. .Sometimes so thoroughly do
our prepossessions become "Vione of our bone and flesh of

our flesh " that even the clearest reasoning does not prevent

the student of science fn.m combining the acceptance of a

uewly-discoverfd fact with continued belief in a theory

which that fact entirely disproves. Let the matter be

explained as it may, it was only gradually that both the

Brewsterian and Whewellite theories of life in other

worlds gave place in my mind to a theory in one sense

intennediato to them, in another sense opposed to both,

which seems to accord belter than either witli what we
know about our own earth, about the other members of the

solar system, and about other suns which people space.

What 1 now jiropose to do is to present this theory as

specially illustrated V)y the two ))lanets which now adorn

our skies at night, and by the ruddy but at present invisible

Mars.

But it may be asked at the outset, -whether the

qviestion of life in other worlds is worthy of tho attention

thus directed to it. Seeing that we have not and can

never have positive knowledge on the subject, is it to be

regarded as, in the scientific sense, worthy of discussion

at all ? Can tho astronomer or the geologist, the phy-

sicist or the biologi>t, know more on this subject than

those who have no special knowledge of astronomy, or

''eology, or physics, or biology 1 The astronomer can

say how largo such and such a i)lanet is, its average

dei'Sily, tha length of its day and its year, the light-

reflecting qualities of its surface, even (with tho physicists'

aid) the nature of the atmosphere surrounding it, and so

on ; the geologist can tell much about the past history of

our own earth, whence we may infer the variations of

condition which other earths in the universe probably

undergo ; the physicist, besides aiding the astronomer in

his inquiries into the condition of other orb.s, can determine

somewhat respecting the physical requirements of living

creatures; and the biologist can show how the races

inhabiting our earth have gradually become modified in

accordance with the varying conditions surrounding them,

how certain ill-adapted races have died out while well-

adapted races have thriven and multiplied, and how matters

have so proceeded that during the whole time since life

began upon our earth there has been no danger of the

disappearance of any of the leading orders of living crea-

ture.?. But no astronomer, or geologist, or physicist, or

biologist, can tell us anything certain about life in other

worlds. If a man possessed the fullest knowledge of all

the leading branches of scientific research, he would remain

perfectly ignorant of the actual state of affairs in the

planets even of our own system. His ideas about other

worlds must still be speculative ; and the most ignorant

can speculate on such matters as freely as the most learned.

Indeed the ignorant can speculate a great deal more

freely. And it is here, precisely, that knowledge has the

advantage. The student of science feels that in such

matters he must be guided by the analogies which have

been already brought to his knowledge. If he rejects the

Brewsterian or the Whewellite theory, it is not because

either theory is a mere speculation for which he feels free

to substitute a speculation of his own ; but because, on a

careful consideration of the facts, he finds that the analogies

on which both theories were based were either insufficient,

or were not correctly dealt with, and that other analogies,

or these when rightly viewed, point to a ditferent con-

clusion as more probable.

Nor need we be concerned by the consideration that

there can bo no scientific value in any conclusion to which

we may be led on the subject of life in other worlds, even

thouoh our method of reasoning be so far scientific that

the argument from analogy is correctly dealt with. If we
look closely into the matter, we shall find that as respects

the "reat purposes for which science is studied, it is as

instructive to think over the question of life in other world ;

as to reason about matters which are commonly regarded as

purely scientific. It is scientific to infer from obstrvations

of a planet that it has such and such a diameter, or such

and such a mass; and thence to inftr that its buifaco

contains so many millions of square miles, its volumes f.o
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many millions of cubic miles, its luass so many billions or

trillions of tons
;

yet these facts are not impressive in

themselves. It is only when we consider them in con-

nection with what we know about our own earth that they

acquire meaning, or, at least, that they have any real

interest for us. For then alone do we recognise their

bearing on the great problem which underlies all science,

—the question of the meaning of the wonderful machinery

at work around us ; machinery of which we are ourselves a

portion.*

In suggesting views respecting Jupiter and Mars unlike

those which have been commonly received with favour, it

is not by any means my purpose, as the reader might anti-

cipate, to depart fiom the usual course, of judging the

unknown by the known. Although that course is fraught

with difficulties, and has often led the student of science

astray, it is in such inquiries as the present the proper, one

may almost say the only, course. The exception I take

to the ordinary views is not based on the fact that too

much reliance has been placed on the argument from

analogy, but that the argument has been incorrectly em-

ployed. A just use of the argument leads to conclusions

very different from those commonly accepted, but not lets

different from that theory of the universe to which Whewell
seems to have felt himself driven by his recognition of

the illogical nature of the ordinary theory j-especting the

plurality of worlds.

Let us consider what the argument from analogy really

teaches us in this case.

The just use of the argument fi-om analogy requires

that we should form our opinion respecting the other

planets, chiefly by considering the lessons taught us by
our own earth, the only planet we are acquainted with.

Indeed, it has been thus that the belief in many inhabited

worlds have been supported ; so that if we employ the

evidence given by our own earth, we cannot be said to

adopt a novel method of reasoning, though we may be led

to novel conclusions.

The fact that the earth is inhabited, affords, of course,

an argument in favour of the theory that the other planets

;ire also inhabited. In other words a certain degree of

probability is given to this theory. But we must look

somewhat more closely into the matter to ascertaiu what
that probability may amount to. For there are all orders

of probability, from certainty down to a degree of proba-

liility so low that it approaches closely to that extremest

form of improbability which we call impossibility. It is

well at once to take this logical basis ; for there are few

mistakes more mischievous than the supposition that a

theory supported by certain evidence derives from that

evidence a probability equal to that of the evidence itself,

[t is absolutely certain that the one planet we know is in-

habited ; but it by no means follows certainly that planets

like the earth support life, still less that planets unlike the

earth do so, and least of all that every planet is now the

abode of life.

* It lias often seemed to us that a description, by the close

observer Dickeus, of (lie fancies of a brain distempered by fever,

correspouda with feelinpja which the student of science is apt to

experience as the sense of the awful mystery of the universe im-

presses itself on his soul;—"The time seemed interminable. I

confounded impossible existences with my own identity. ... I was
iis a steel beam of a vast engine, clashing and whirling over a gulf,

and yet I implored in my own pei'son to have the engine stopped,

and my part in it hammered off." Of all the wonders that the
student of science deals with, of all the mysteries that perplex
him, is there aught more wonderful, more perplexing, than the

thought that he, a part of the mighty machinery of the universe,

should anxiously inquire into its nature and motions, should seek

to interpret tlie design of its Maker, and should be concerned as to

his own share in the working of the mysterious mechanism!-'

A higher degree of probability in favour of the theoi'y

that there are many inhabited worlds arises from a con-

sideration of the manner in which life exists on the earth.

If one could judge of a pur/iose (according to our way of

thinking) in all that is going on around us, our earth might

teach us to regard the support of life as Nature's great

purpose. Earth, water, and air alike teem with life. No
peculiarities of life seem able to banish life. As I have
said elsewhere, " in the bitter cold within the Arctic

regions, with their strange alternations of long summer
days and long winter nights, their frozen seas, perennial

ice, and scanty vegetation, life flourishes in a hundred

different forms. On the other hand, the torrid zone, with

its blazing heat, its long-continued droughts, its strange

absence of true seasonal changes, and its trying alternations

of oppressive calms and fiercely-raging hurricanes, nourishes

even more numerous and varied forms of life than the great

temperate zones. Around mountain summits as in the

depths of the moat secluded valleys, in mid-ocean as in the

arid desert, in the air as beneath the surface of the earth,

we find a myriad forms of life." Nor is the scene changed

when, with the mind's eye, we contemplate the earth during

past ages of her history, even to the most remote stage of

her existence as a planet fit to be the abode of life. When-
ever there was life at all, there was abundant life. For,

though no traces remain of a million forms of life which

CO existed with the few forms recognised as belonging to

this or that geologic era, yet we can infer from the forms

of which traces remain that others must have been present

which have left no trace of their existence. The skeletons

of mighty carnivora assure us that multitudes of creatures

existed on which those monsters fed. The great sea-

creatures whose i-emains have been found, attest the exist-

ence of many races of small fish. The mighty Pterodactyl

did not range through desert ai^-rial regions, for he could

exist only where many orders of aerial creatures also ex-

isted. Of minute creatures inhabiting the water we have
records in the strata formed as generation after generation

sank to the sea bottom after death, whereas the correspond-

ingly minute inhabitants of the land and of tlie air have
left no trace of their existence

; yet we can feel no leason-

able doubt that in every geologic age, forms of minute life

were as rich in air and on the land as in the sea, or as they

now are in all three. Of insect life all but a few traces

have passed away, though occasionally, by some rare

accident, even so delicate a structure as a butterfly's wing
has left its record, not only attesting the existence of hosts

of insects, but showing that delicate flowers, with all the

charms of sweet perfume and variegated colour, existed

in those times as in ours. It is no mere speculation, then,

but the direct and unquestionable teaching of geology, that

throughout the whole time represented by the fossiliferous

rocks, life of all kinds was most abundant on our earth.

{To ie continued.)

The School or Sue.mari\e Telegraphy and Electsical
E.\G[NEERING.— This school, which we have already had occasion to
notice, is still increasing in popularity and utilitv. The managers
(llessrs. W. N. Tiddy and W. Lant Carpenter, U.A., B.Sc), have
increased the period of tuition from nine to twelve months. In-
creased attention is being devoted to telephony, electric lighting,

and tlie transmission or distribution of power, and every possible
facility is offered to the student to attain the Iiighest possible
degree of efficiency. Parchment certificates are awarded to those
pupils who, by their industry and application, are able to secure
70 per cent, of the maximum number of marks at the final exa-
mination to which they are subjectei It is only on behalf of
these successful pupils that recommendations for employment are
made, hence the recommendation of tlie managers becomes virtually

an "Open Sesame " in the hands of zealous embrj-o electricians.
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TllK KAT, KVAT. A.

By Edward Clodd.

II.

THE national feeling among the Finns, fostered by their

new masters as a diversion against vain aspirations

for the future, turned to the neglected past, whose great-

ness and glory were enlarged by the refracting medium of

the imagination, like the seemingly swollen sun as he sinks

in the west. Interest in all that related to Finnish history

and literature was deepened, and etl'oit was stimulated to

preserve the fast-perishing fragments of popular verse and

legend telling of heroes who liad done mighty and re-

nowned deeds for the fatherland, and whose spirit was not

dead, but sleeping. Despite the labours of Porthan,

Ganauder, and others in the last century, mucli of this

oral folk-song had been lost ; the native bards lamented,
" As for the lays of old time, a thousand have been scattered

to the wind, a thousand buried in the snow. ... As for

those which the Munks swept away and the prayer of the

priest overwhelmed, a thousand tongues were not able to

recount them."

Happily the work fell into right hands. Among the

earliest labourers was Topclius, a physician, whoso journeys

into the north of East Bothnia brought him into contact

with both shamon and runic singers, and the songs which

he collected, the first fruits of a goodly harvest, were

of immense value as indicating relation to some large

cycle of poems. The track thus opened was followed

by Dr. Elias Ltinnrot,* who devoted nearly seven years

to eager and often perilous search after the scattered

relics. He scoured the length and breadth of the land,

visiting the remotest districts as the more promising ground

for securing the songs in uncoiTupted form, making him-

self at home in the humblest cabin with the grandam

and the child, the fisherman and the boor, and over-

coming, as he best could, by skill and tact, the reluctance

of these unlettered believers in the magic power of words

to repeat the ancient and venerated runes to stranger

ears. In this the ser%"ices which as a doctor of medi-

cine he rendered to the sick and suffering, availed

him much. But it was from the Runaios, the professional

singers of the districts, that he recovered the larger portion

of fugitive, and yet related, fragments of the unwritten

songs. These native bards would lighten the dreariness of

their long, dark winters by engaging in contests of memory,

clasping each others' hands and singing the runes in turn,

no run« being repeated, till the one whose memory first

failed him loosened hold. But for this custom the songs

would have long ago perished. LOnnrot's labour of

love was well rewarded in the recovery of many isolated

folk-songs more or less ancient (which were published

under the title of the Kantfktar, from Kantele, a kind

of harp in use among the Finns), and, what is the

crowning glory of his endeavour, of the cycle of related

songs which is named the Kalevala, or " The Home
of Heroes " (from Kaleva, heroic, and la, a local

suffix). These last, which were published in ls.3.3, comprised

twelve thousand lines or verses, divided into thirty-two runes

or cantos. Their value and importance was recognised with

enthusiasm by the learned, prominent amongst whom was the

celebrated Jacob Grimm, who unhesitatingly classed the

Kalevala with the great epics of the world, both in the

underlying unity which connects the whole, in the splendour

* Dr. Lonnrot died in the spring of last year. (Vide Athcnceam,

Jlarch 29, 1884.) M. le Due's words may be endorsed wherever
the Btory of Lonnrot's work is told :

—" Ces deux oavrages ont k

jamais immortalise le doctenr Lonnrot. On I'a snmomme THomere
finlandais."—Introdnction to " Lo Kalevala," p. 9.

yet simplicity of its diction, in the richness and freshness of

its imagery, and in the love and appreciation of nature which
runs through the entire work. It is no exaggeration to

say that it is to the Finns what the Ionian songs were to

the Greeks, the Nibelungen liied to the Teutons, the Maha-
Bharata to the Hindus, and the Shah - Nameh to the

Persians.

Through the further researches of Dr. Lonnrot, Castien,

and others, the lacunm in the Kah^vala were tilled by the

discovery of fifteen more runes, and in ISl'J the complete

work, consisting of twenty-two thousand seven hundred and
ninety-three lines (seven thousand more than the Iliad),

divided into fifty runes, was ])ublished.

The first edition was translated into Swedish by tlii;

great Finnish niythologist, A. Gastrin, the manner of whose
death, as he wrote the last lines of his important work on
Finnish mythology, recalls the well-known story of the

Venerable Bwda, dictating, as he lay dying, the closing

words of his translation of the Gospel of St. John. The
complete Swedish version has been rendered (according to

M. le Due, with some sacrifice of accuracy to elegance) by
K. Collan, of Helsingfors ; the German translation by the

learned A. Schiefner ; the French by tlie above-named
writer, M. Leouzon le Due ; but as yet no translation into

English has been made. In fact, our sources of knowledge

outside the above are meagre and fugitive ; some references

in the works of J\Iax Miiller, Sayce, atd Tylor, a small

volume of selections by the late Professor Porter of Yale
College, prefaced by an analysis of the poem ; abstracts in

Dr. Latham's " Nationalities of Europe,"* in Mr. Lang's

essay, and in an iustructive review of Gastrin in Frascr's

Magazine, May, 1857,1- complete the list. The metre in

which the Kalevala is composed—the eiglit-syllable trochaii",

characteristic of all Finnish poetry, and mostly common to

Ural-Altaic—is familiar to the readers of " Hiawatha,"

having been adopted by Longfellow from the Swedish

version as a sonorous measure for the Indian legends on

which his poem is based ; and which, like all tales of

primitive races, were chanted in cadence, and transmitted

through the easier mnemonic vehicle of rhythmic form.

The Kalevala is unique among epics. Its several parts

are less closely related than those of the Iliad, but, although

not the work of a single age or author, although various

ideas from foreign sources have been embodied in them
(notably in the closing rune, when the Virgin's son, the

child Christ, appears, at whose coming Waiuiimoinen departs

for unknown lands), and although their connection is

consequently broken, their unity is not obscured.

It is unlike other epics in the absence of any apotheosis

of clique, or clan, or dynasty, and in the theatre of action

being in no ideal world, where the gods sit lonely on

Olympus apart from men. Its songs have " a common
author, the whole Finnish people;' the light of common
day, more than that of the supernal, illumines them. The

heroes not only bring down gifts from lieaven for men, and

work their wonders by aid of magic, but mingle in the

daily life of the people, sharing their toil and entering into

their rest. They are, as Mr. Lang remarks, " exaggerated

shadows of the people, pursuing on a heroic scale, not war,

but the common business of primitive and peaceful men."

Moreover, the Kalevala, which opens with a creation-

myth of the earth, sea, and sky, from an egg, is a perfect

storehouse of unadulterated mythology, and, as the fore-

goin" remarks would indicate, of folk-lore and popular

customs ; also of beliefs in transformation, in a common
life shared by man and animal, in lifeless things as endowed

with speech and virtue ; in brief, in all the tangled and

* Vol. 2, pp. 182-200. t " Jlytliology of Finland."
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hizarre philosophy characterising the barbaric miod. But
although essentially of the people and about them, with

the actual world of living men pictured in faithful detail,

there ia a leading motif to which all the incidents are

subordinate, and, with more or less intention, supplemental.

This is the struggle between Wainamoinen, Ilmarinen, and
Lemminkainen, of the bounteous, sunuy land Kaleva, and
Louki, Hiisi, and .Joukahainen, of the cold, drear, north-

land Pohjola, and the dark underworld Tuonela, the main
object of the conflict being the capture and abduction of

brides from Pohjola, an incident in which evidence of

exogamy, or marriage outside the tribe among the ancient

Finns, is perhaps preserved. In the end, the victory is

with Wainamoinen. Here are materials promising enough

for the solar theorists, with their happy facility in making
anything mean everj-thing, to work upon ; for are not

Kaleva and Pohjola the I'ght and the darkness, and the

chase and capture of Louki's daughter, the winning of the

dawn-maiden by the amorous Sun 1

The nature-origin of the leading characters in the

Kalevala is clear, and it is not contended that celestial

phenomena, personified by man's rude aualogy, have not

been an important factor in the evolution of primitive

mvth. Thus far, there is no quarrel with the so-called

comparative mythologists. But the poems have other

elements than the meteorological, and in their own sphere,

not leas turbulent, being born of the passions, and ambi-

tions, and unrest of men. Such are love and song, and
war, and intrigue, and of these the Kalevala has no lack.

It was remarked in the former paper, that the only mytho-

logy showing any correspondence with the Finnish, is that of

the Esthonians, and in comparing their epic, the Kalevipneg,

with the Kalevala, the groundwork is found to be identical.

The Esthonians, however, tell of their heroes as the ofl-

spring of Vanna lisa, begotten before the foundation of

the world, while the Finns regard their heroes as the off-

spring of the celestial virgin. Daughter of the Breezes and

the Air. In the Kalevipoeg, which is less archaic than

the Finnish epic, Vanna Issa creates heroes to avail him-

self of their skill and counsel.* The eldest is Vannemuine,
created old and with the wisdom of age, but young in heart,

and with the gift of song. When the god is troubled,

Vannemuine soothes him, as David soothed Saul, with hai'p

and song. The second hero is Ilmarine, endowed with

strength, and an artificer like Tubal Cain. The third son

is Lcemmekune, a rollicking, wanton youth. To them,

the Ancient Father, with whom they dwell in Kalleve,

makes known his intent to create the world, and this he

does while they sleep. On awaking they are astonished,

and then, while Vanna Issa, wearied with the work of

creation, lies down to rest, Ilmarine hammers a metal

vault, which he strains like a teut over the earth, hanging

therefrom the sun and nailing thereon the moon and stars.

Full of gladness, Vannemuine sprang upon the earth,

strikes his harp, and tings a song of joy, so that the birds

followed him, and wherever his foot touched the ground,

flowers blossomed forth and trees grew. This and the

merriment of Lajmmekune wakened the Ancient Father,

who praised the heroes for making the rough world

beautiful. " Soon," said he, " will I people the world with

all manner of beasts, and then will I create men who shall

rule the world; but man I will make feeble, so that he may
not boast of his strength. And ye shall befriend mankind,

and mingle with them, so that a race may arise that shall

not so easily succumb to evil ; for evil I must not and
cinnot destroy, because it is the measure and goad of good."

* The identity of the names of the Kalevipoeg heroes with thcs;

of the Kalevala, as of Kallere with Kaleva, ia obvions.

OPTICAL RECREATIONS.
By a Fellow of the PvOY.^l Astron"omic.a.l Society.

{Continued from p. 4U, Vol. VI.)

BEFORE proceeding to another division of our subject,

we will de.scribe a second and more simple method
of producing a distorted figure ; which, viewed from a

proper point of sight, will appear absolutely regular. Here,

again, we shall illustrate what we have before insisted on

(Voh v., p. i37, and e'.sewhere;, that rajs of light go and

return by precisely the same route. In Fig. 35, B B' repre-

B_£_

sents a drawing-board upon which paper is strained, pp'
is a plate of glass standing upright upon it, and on this

glass is painted the object or scene of which wa wish to

form our distorted image. L is an ordinary lamp, the

chimney of which is surrounded by a tin cylinder, C,

blackened outside, and with a hole, h, | inch in diameter,

perforated in it, opposite the middle of the flame. A
glance at the figure will show how the rays h r, hr,

passing through the plate of glas.s, will project an image of



Feb. 27, 1883.] KNO\VLEDGE 167

the device painted on its surface between B and ;>'. Over

the outlines of tliis distorted image we carefully trace with

a pencil, and then tinish up our drawing in the usual way.

Now, bearins; in mind the principle which wc arc illus-

trating, it will be ijuite evident that, to an eye placed at /(,

the rays from our distorted picture will pass through and

Ki.t,'. 30.

seem as though they emanated from the corresponding

normal image on p ;>', so that we have only to contrive some
arrangement for causing the eye to occupy this jilace, and to

remove p pi altogether, to bee an absolutely regular i)icture.

This may be done by cutting out a strip of card (Fig. 37),

perforating it with a hole of tl.e same size
(
j in.) as h, and

at the same height from B B', and then removing the lamp,

and placing it so that this hole occupies the precise position

that /( did. To illustrate this, we have drawn a slightly-

distorted view (Fig. 3G) of a fishing-boat on a moonlit sea.

The size of this page is the chief obstacle in the way of the

distortion being made greater, but the " lanky " apjjearance

of the masts and sails, and the elliptical moon, will indicate

in what direction deformation has taken place. The reader

must now cut out a piece of card of the exact size and

shape of Fig. 37, with a hole, as shown, at // ; cut it half

Fig. 38.

through with a penknife along the line A B, and bend it

back at right angles. The part shaded in our figure must

now be placed upon Fig. Z^, and the observer, on looking

through the hole It, will see Fig. 3G in its true proportions.

At a meeting held at Liverpool on Monday, the Mayor presiding,

it was resolved to hold in that city, next year, an Exhibition

illnstrative of navigation, travelling, and commerce. The central

feature is to he ship constrnction and shipping industries ; but it

will also include exhibits illustrative of all modes of travelling

—

ancient and modem—by land, eoa, and air, in our own ami foreign

countries.

NEE DED STAR-SURV KYS.
By EicuMtu A. PiiocTou.

{^Continued from p. 120.)

I^HE bro.id general results deducibh; from my equal-

surface chart of 3".'1,19S stars were very striking.

According to the older theory of William llersehel's we do

not come near the boundaries of the sidereal univer.s(! with

such a telescope as Argelandor used. Except for some few

exceptionally large suns at distances where ordinary suns

would not be reached by such a telescope (only 2! inches

in diameter) there should be no greater number of stars in

the Milky Way zone observed with so s-niall a spacepeni-

trating power, than elsewhere. Even for such exceptionally

large suns llersehel's theory made no allowance. But what

is actually the case 1 These .stars which ought to bo no

richer on the Milky Way, are actually so much richer that

by their increase of wealth they positively show tho Milky

Way on the chart almost as clearly iis if it were mapped there

!

It is manifest that the circumstances of the survey by no

means favour such a result, but the rever.'e. Every one

who has ever studied the star depths knows that a star

which is quite clearly seen when alone or with few others

in the field of view, may be undisceinible when the whole

field of view is crowded with stars as in the richer regions

of the Milky Way. INtany stars then were lost in

Argelander's survey of the richer fields which would have

been well seen had they been in poorer regions. Thus

great as are the numbers of stars seen along the Milky

Way regions in my chart there would have Iteen many
more had the chance of catching faint stars here been as

great as elsewhere. This I carefully tested. Reducing the

power of my much larger telescope until it was about equal

to that of Argelander's instrument, I examined certain rich

galactic regions surveyed by him, and others far from the

galaxy, satisfying myself by using various ways of reducing

the field so as to exclude the blaze from many stars in the

former case, that whereas Argelandor and his assistants

could have seen but few more stars in the non-galactic parts

of the heavens even though they had limited their observa-

tions to the darkest and clearest nights, they could have

seen half as many stars again in the Milky Way had they

reduced their field of view in such sort as to avoid the blaze

of multitudinous stars.

Thus marked though the increase of star wealth is in the

Milky Way regions as observed by ArgelUnder, the increase

could have been very much greater if all the stars within

the range of his telescope had been recorded.

The inference from this increase of wealth on the Milky
Way is obvious and important. We learn that just as the

rounded rich regions along the Milky Way are really round

(i.e., roughly globular) regions of space, in which multi-

tudes of stars of many oi'ders of real size are strewn, so

the streams of the Milky Way are real stream-shaped or

branch-shaped regions in space in which not only the very

small stars as observed by the Herschels with their great

gauging telescopes are much more richly strewn than else-

where, but also stars very much larger, and well within

the range of very small telescopes indeed.

Extending the principle yet further, I have made (and

published) investigations into the distribution of stars

visible to the naked eye, finding them much more numerous

on the Milky Way than elsewhere, and otherwise less

uniformly arranged than had been supposed. (In this

work I used scissors and a delicate balance to give the

areas of irregular regions of the heavens ) I even examined

the distribution of stars down to the fourth magnitudt;

only, finding it by no means uniform, and well worthy of

attention.
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I have further applied the same method of charting to

the star clouds (using Professor Cleveland Abbe's excellent

statistical results* as the basis of my work, finding the

clearest and most convincing evidence that the nebuUe
form part of our sidereal system.

I have further charted the stellar proper motions,—the

only possible way of recognising any law in these move-
ments. Such charts show that many large groups of stars

have a common drift, so as manifestly to form separate

systems. In the only case where one of these sets of stars

has been dealt with by the spectroscopic method for deter-

miniog motions of recession and approach, it has been found

that (as I specially predicted in that casei) the stars all had
a common motion in the direction of sight, as well as

athwart that direction. This showed that the evidence

given by charts of proper motions is trustworthy.

But this is the merest begiuning. We want surveys of

the heavens made with many other powers,—as with a fl-

inch telescope ; a iinch telescope (this I have partly tried,

and I know the results of a full survey would be most
valuable); with a 6-inch telescope; and with a 12iiich

telescope : the more interesting regions disclosed by such

surveys as these being then examined with the highest

telescopic powers that can be brought to bear upon them.

It is essential that the southern hemisphere should be at

least as carefully surveyed as the northern ; for no one who
has ever looked at the southern skies can fail to recognise

that they are much more variegated, and therefore much
more likely to be instructive in regard to celestial architec-

ture, than the skies north of the equator.

Lastly, these surveys should be accompanied by widely

extended study of proper motions ; by the application of

the spectroscope to determiue the constitution of stars in

ditl'erent parts of the heavens, and their movements of

recession and of approach.

I venture to predict that as this work proceed?, for I am
sure it will in due time be undertaken, science will be com-
pelled to give up more and more the idea of uniformity of

structure within the stellar universe, recognising a grandeur
and complexity iu its architecture, a variety yet harmony in

its movements, and a signi6cance in its amazing vitality,

akin to but of a far higher order than the corresponding
qualities within the planetary ^ystetll.

THE ELECTRIC LTGHT OX THE
BRIGHTON RAILWAY.

By W. Sling 0.

AMIDST the many inconveniences that aiirait the

average railway traveller, there is, to my mind,
not one that is more trjing or vexatious than to be com-
pelled to sit out a long journey in a carriage illuminated (!)

by the old, dirty, smoky oil-lamp. Nevertheless, until very

recently, this is what one and all had to do who=e business

or pleasure involved them in a railway journey at a time
when sublight was absent : and even now we are ofiener

than not compelled to undergo the same torjiieut.

The introduction of the Piatsch Gas system wrought a

revolution on a small scale. Our underground railway

trains are fitted under it, and it has found sujiport in a few
other directions. But the greatest result, perhaps, which
has been brought about by even a limited application of

* I had already charted the nebulae on a less complete plan
before Prof. Abbe had obtained those results.

t The group of stars /?, y, ^, i, and ? of the Great Bear, with S's

small companion, Alcor, called in country parts of England "Jack
by the Middle Horse."

the system is that it has shown the public that a light

superior to that given by oil is practicable ; and, were
nothing eLe available, the railway companies would, sooner

or later, be compelled by force of public opinion to adopt it.

There is, however, something which is superior to gas

even in a railway carriage, and that something is electricity.

We certainly owe it to the]]emLnently able and enterprising

management of the London, Brighton, and South Coast
Railway that electricity, as an illuminating agent in rail-

way carriages, has been proved ; for the first experiments

in this direction were made by that company some three

years ago, when the PuUman express, which runs daily

between the Victoria and Brighton stations, was lighted by
electricity. In that case accumulators of the Faure type

—

some of the very first brought into England—were em-
ployed.

They were charged overnight at Victoria by means of a

dynamo worked by a gas-engine (wires being led from
the shed to the brake-van), and supplied throughout the day
sufficient current to illuminate the twenty-eight lamps fitted

in the various carriages composing the train which per-

formed the journey from Loudon to Brighton and back

twice daily.

The advantages of the system over the previously-em-

ployed oil-lamps were, it is almost needless to say, too real

and too apparent not to secure at once the admiration and
gratification of the patrons of the line. The light was
steady, clear, and only showed itself when wanted.

Illumination by oil or gas means that in the day-time,

if the train has to run a fifty-mile or even longer journey,

and has one or two short tunnels to traverse, the lamps

must all be burning through the entire length of the

journey on account of the tunnels.

With the electric light this is not the case. The guard

is provided with a simple switch, by turning which he is

able to send the current into the lamps on approaching a

tunnel, and to stop the current on emerging from the tunnel.

Here, then, is a very decided advantage in favour of

electricity.

The train thus fitted has continued its daily journeys

since the inauguration of the system, but there were

soon discovered many features in coanection with it that

required modification before it could become the com.-

mercial success that was hoped for it. In the first place,

there was the expense of the gas-engine and its attendant.

This is a serious objection, to say nothing of the allowance

that ought to be made for renting the engine-house. It may,

however, be observed that, were the system extended to

several trains instead of a single one, so as to divide the

engine and accessory expenses between them, the cost per

train would obviously be considerably reduced.

In the following year a new system was introduced, and
employed on the London-bridge and Brighton express, and
on a local train running between Victoria, Crystal Palace,

and London-bridge, ic. It had been worked out by Mr.

Stroudley, the talented engineer to the company, and Mr.

Houghton, its energetic telegraph superintendent. In this

system the engine was discarded entirely, and the dynamo
was fixed in the brake-van, and worked from a counter-

shaft geared on to one of the axles. While the train

travels at a sufficieutly-rapid rate, it is easy to see

that the dynamo might be driven fast enough to feed

the lamps. But whence is the electricity to come

neoessary to illuminate the lamps when the train is

travelling slowly or when it is standing still ? This is

accomplished in a very simple manner. While the train is

running rapidly, electricity may be generated, whether the

light is wanted or not. Consequently, the dynamo, B C, is

permanently connected to a set of twenty accumulators, X P.



Feb. 27, 1855.] KNOWLEDGE 169

Other wires, however, are connected at E F to the wires join-

ing the dynamo to the accumulators, and these other wires are

connected to the lamps in the various parts of the train.

It follows that, were there no electrical energy stored in the

accumulators, the current from the dynamo would divide

between them and the lamps. The accumulators arc never

wholly discharged, however; but, even were they so, sutlicient

charge would soon accumulate to prevent this division, for

it must be remembered that electricity, in chai-ging accumu-

lators, sets up a " counter electro-motive force," and if this

force is equal to that of the generator no electricity will flow

S.WITCH

into it, although a very small difference is sufficient to

maintain a current. Moreover, when the lamps and accu-

mulators are all in circuit, but little electricity will flow

into the latter, because the "difference of potential " be-

tween the dynamo and lamps is equal to that between the

brushes of the dynamo itself, while the " difference of

potential " between the dynamo and accumulators is only

a fraction of that amount ; and, as the greater proportion

of electricity flows between points of greater difference of

potential, nearly the whole current produced will be ab-

sorbed by the lamps.

A switch is provided in the lamp circuit, so that the

guard may be able to disconnect it when the light is not

required. The current will then be utilised by the accumu-

lators. In the diagram, K L is the handle of the switch

hinged at K. When L is over A, the lamps are discon-

nected, but when it is over M, they are in circuit.

One great feature of the Stroudley-Houghton system is

the automatic controlling apparatus. This originally took

the form of a governor, which was fitted in November,

1883; but in August, 1884, the work in the local train

was transferred to a mercury pump. This consisted of two

vertical tubes, the lower ends of which opened into a

cylinder. In this a coarse-threaded screw was made to

revolve by being connected to a small pulley-wheel, over

which passed a strap, which also passed round the spindle

of the dynamo. When the train was in motion the pulley-

wheel revolved, and with it the screw in the cylinder. The
cylinder and lower portions of the tubes being filled with

mercury, the revolution of the screw caused the mercury,

to fall in one tube and rise in the other. At a certain

height in each tube, above the normal level of the mercury,

was an adjustable contact point, and the mercury, on reach-

ing one or the other, completed tha dynamo's exciting

circuit. When the train travelled in one direction, the

pulley-wheel travelling with it would bring about the rise

of the mercury in one tube ; when it travelled in the

opposite direction the mercury would rise in the other tube.

The " shunt " circuit thus closed, in turn joined up the

main circuit automatically.

There was another and most important function per"

taining to the mercury pump. The electromotive force

produced in the coils of a dynamo varies with the speed at

which the armature rotates. Accordingly, when running

slowly (or not running at all), the accumulators would have

a higher electromotive force than the dynamo, and if the

circuit between them were complete, the former would dis-

charge themselves through the coils of the machine. The

mercury pump, however, prevents this. The gearing

which drives the screw is so arranged that the mercury ia

made to rise in one of the tubes only when a speed of

twelve miles an hour is attained. At that speed the

dynamo runs fa^^t enough to produce the necessary electro-

motive force.

The dynamo originally used was one of Messrs. Siemens'

machines (type D i). After some months, this was super-

seded by a" Brush machine, provided with a Schuckert

armature ; but any dynamo having the necessary electro-

motive force can be emi>loycd, and it is now proposed to

use dynamos which are free from the chief disadvantage of

a Brush machine—viz., that it will not respond to demands

for an increase of current in emergencies. The current

produced is one of .")G amperes, with an electromotive force

of 45 volts. A double set of " brushes " is provided, in

consequence of the frequent change in the direction in

which the armature rotates, and they are so fitted as to

work automatically.

The thirty-two accumulators originally fitted were of

the first type of Faure cell, which did not answer so well

as was hoped, but those now employed give every satisfac-

tion, test well, and have been in daily use in the Pullman

Limited Express since December, 1882, showing a result in

every way satisfactory. There is this to be said, that the

vibration of the train may be calculated to do them more

good than harm.

There are in the express train 5G, and in the local

train .39 Woodhouse and Eawson incandescent lamps, each

taking about ll-"i amprres, with an electromotive force of

40 volts. Other lamps have been tried, but Mr. Houghton's

experience is that their carbon filaments are too fragile to

withstand the vibration of the train, while the lamps now

in use have answered every requirement for the past eleven

months.

A train fitted up on the Stroudley-Houghton system has

lately started running on the South-Eastern Railway,

between London and Maid.stone.

The weight of the accumulators is about 22 cwt., and of

the dynamo 8 cwt., making in all 30 cwt.

The local train, which offers certainly the severest test,

has been running continuously for fourteen months, making

about 3,200 trips, and running about 40,000 miles, giving

during that time every satisfaction. The trains have been

equipped by the Railway Electrical Contractors (Limited),

4, Great Winchester- street, E.C., and the result speaks well

for the managing-director, Mr. T. M. Collet.

With reference to the relative cost of the system, com-

plete details cannot be given. The cost of the oil previously

consumed and wasted is saved, and this is a considerable

item. There is no cost for lamp cleaners, as the lamps

require no cleaning. The energy absorbed by the lamps is

but three electrical horse-power ; and, making the widest

allowance for waste in the dynamo and bearings, the

additional consumption of coal in the engine is small. Aa

a matter of fact, the driver is unable to detect any

difference in the consumption ; and many a time has it

happened that the driver has not been aware of the tact;

that he is lighting the train as well as drawing it, untd he

has arrived at the end of his journey. Practically, then,

the cost of the light is almost reducible to depreciation oi
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stock (wearing out of dynamo and accumulators, breakage

of lamps, &c.) and interest on capital outlay. Labour costs

but a tithe of that which is necessary for oil lamp3, all that

is required being occasional inspection and lubrication.

It is earnestly to be hoped that the success of the enter-

prise will increase, and prove in every sense of the word

satisfactory ; and that the day may not be long in coming

when we shall regard oil lamps as another relic of the

" good old times."

THOUGHT AND LANGUAGE.
By Ada S. Ballix.

IV.

IN my last article I quoted a few instances selected from a

very large amount of evidence, tendiug to prove that

there are a number of tribes now in existence whose
languages are incomplete, and have to be supplemented by
the use of gesture-signs, without which they cannot express
ideas even of ordinary import ; and that many other such
have been extinguished, as it were, by the whirlwind of

encroaching civilisation.

While remarking, however, on the large array of evi-

dence on this subject which has been amassed by various
ti'avellcrs, Mr. Tylor, with characteristic justice, points out
that such incompleteness of language could only be proved
"by the evidence of an educated man so familiar with the
language in question as to be able to say from absolute
personal knowledge, not only what it can, but what it can-

not do,"* a degree of knowledge possessed by very few
indeed. Most travellers are rather fond of jumping at
conclusions, and throwing as much glamour as possible

about those conclusions in order to increase the interest

taken in their work.

Another source of fallacy is to be found in the fact that
the natives, in speaking to strangers, would naturally ges-

ticulate more than among themselves, in order to make their
meaning better understood—just as the average English-
man whose knowledge of French is decidedly limited helps
himself out of linguistic difficulties when he is among French
people by means of strongly-marked facial expressions, not
to say grimaces, nods, and shakings of the head, and the
common language of man-.ial signs.

But, even allowing for all sources of fallacy, there is such
a consensus of opinion on the part of travellers amongst
widely different tribes, that there is every reason to believe
that the lower the state of civilisation the greater is the
use of inarticulate expressions and of gestures, and that
these take the place which in the higher states are occupied
by words.

"The matter is important, ethnologically," as Mr.
Tylor says, " for if it may be taken as proved that there
are really people whose language does not sultice to speak
of the common objects of everyday life without the aid of
gesture, the fact will either furnish about the strongest case
of degeneration known in the history of the human race, or
supply a telling argument in favour of the theory that the
gesture-language is part of the original utterance of man-
kind, which speech has more or less fully superseded among
different tribes."t

The first alternative, which Mr. Tylor can hardly be
suspected of proposing seriously, is, of course, unacceptable
in the present state of science : for science has made it difficult

to believe that man came into existence a ])erfectly intel-

lectual and highly-civilised being, and, although it is proven
that degeneration does take place— as, for instance, in the

' Early Histoiy of Mnn," p. 80. t /<;., p. 79.

case of the modern Greeks—the tribe or nation must have

risen to a certain pinnacle of civilisation, before it could fall

from its high estate ; so that, while allowing that thsre is

such a thing as retrogression, we must still stand by the

main principles of evolution. The law of nature is progress,

but occasionally, owing to adverse circumstances, a tribe or

nation seems to retrace its own steps backward.s, and to

reach a point which it passed long before.

Hence, we may say that if a people who once possessed

a fairly complete language have lost the more intellectual

part, and are content to eke out their imperfect speech by

gestures, it is merely a case of Atavism, a reversion to the

ancestral type of language—^just as those children who are

occasionally born with rudimentary tails, or those people

who are able to voluntarily move their scalps and ears by

the contraction of a muscle, rare in human beings, but

general among the lower animals, may be regarded as

instances of reversion to an ancestral bodily type.

Hence, I adopt Mr. Tylor's second alternative, and look

upon the prevalence of gesture-language all over the world

as a most powerful support to the theory that man did not

originally possess articulate speech.

The word gesture has a very wide signification. It can

be, perhaps, best defined as muscular action which conveys

a meaning to the mind of the beholder.

Thus gestures may be voluntary or involuntary, for

the onlooker can equally recognise the involuntary start

and stai-e of surprise and the voluntary frown and shaking

of the fist which he interprets as a menace.

Gestures may be divided into three classes, correspond-

ing to the three divisions of mind—sensation, volition, and

thought These are : (1) those that express feelings,

which are chiefly involuntary; (2) those which express

desires or commands ; and (.3) those which convey know-
ledge from man to man—express thoughts.

I adopt this order because it appears to be the natural

order of evolution. Sensation begat volition in the

struggle to avoid pain ; volition begat thought in order to

devise means of avoiding pain.

Sensation has its root in that reflex action which, as soon

as there is a trace of a nervous system, takes place, in

order to preserve the individual, and through it the species;

it increases in definiteness because increase of sensitiveness

is an increase of preservative power, and the less well-

endowed perish while " the fittest survive."

In the same way, volition grew out of sensation, and

thought from volition.

It is not possible to fix a definite time when one of these

parts of mind existed and the other or others did not, for

in the course of successive generations the one merged itself

gradually into the other until all were complete, and, until

that was accomplished, it is impossible to say that mind
existed as such. In mind, as we know it, feeling, will, and
thought are so closely interwoven, that although we may
separate them logically, and so discuss them ajjart, we can

hardly conceive one as existing without the other.

The language of sensation is the earliest language—it is

the objective side of reflex action : for sensation in its

rudimentary stage was accompanied by certain outward
manifestations which may be regarded as the germs from
which gesture-language was evolved.

The onlooker interprets those m,anifestation3 which ac-

company sensations by the light of introspection attributing

to others feelings similar to those he would experience in

similar circumstances. Thus, if I were to put my finger

in proximity to a plant, and see the flower close and shrink

away, that reflex action would speak to me, and tell me,
" I am a sensitive plant, and shrink away, lest you should

hurt me."
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These reflex actions, which to us are geitures, are in-

lierited from generation to generation ; they exist as ni\ieh in

the highest organisms as in the lowest ; the ncvlj- horn

human infant tlraws its foot away if tickled with a fea'her,

just as the sensitive plant shrinks from the apjiroacliing

linger.

Thus it may he said that the A B C of the gesture-

langusge is unconscious and instinctive muscular action

following on sensation. The next ttage in its develop-

ment may be defined as unconscious and instinctive

muscular action expressive of emotion. In this stage voice

for the first time comes into play, and we recognise tiic

howl of pain, the shriek of mortal terror, the growl or roar

of auger and rage.

The second class of gestures—the gestures of will—being

voluntary, are conscious, and only instinctive in so far as

they express instinctive desires.

The third class is the result as well as the expression

of thought, and under this he id must also be classed the

voluntary assumption of gestures belonging to the first

class, for the purpose of deception. Thus an animal really

frighteued at the approach of an enemy will assume an
expression of fierceness and anger, and ruffle his feathers

or biistle up his hair to make himself look terrible ; and a

man with a tlutter at his heart will, to use a common
expression, "show a bold front." The third class, there

fore, answers to a certain extent to that definition of

language which says, "it was invented for purposes of

concealment."

SUBTERRAXEAX WOODS.
CLA.REXCE DEMING, in his "By-ways of Nature

and Life," says of the swampy region of southern

New Jersey :

—

The huge trees which lie under the swamp to unknown
depths are of the white cedar variety, an evergreen, known
scientifically as the Cv.presses T/iyoiJrs. They grew years

ago in the fresh water, which is necessary for their suste-

nance, and when in time, either by a subsidence of the land

or a rise of the seas, the salt water reached them, they died

in numbers. But many of them, ere they died, fell over as

living trees, and were covered slowly by the deposits of

muck and peat which fill the swamp. Those trees that fell

over by the roots, and known as " windfalls," to distin-

guish them from the " breakdowns," are the ones most
sought for commercial use?, and they are found and worked
as follows :—The log digger enters the swamp with a

sharpened iron rod. He probes in the soft soil until he

strikes a tree, probably two or three feet below the surface.

In a few minutes he finds the length of the trunk, how
much still remains firm wood, and at what place the first

knots, which will stnp the straight "split" necessary for

shingles, begin. Still using his prod, like the divining-rod

of a magician, he manages to secure a chip, and by the

smell knows whether the tree is a windfall or Vjreakdown.

Then he inserts in the mud a saw like that used by ice-

cutters, and saws through the roots and muck until the log

is reached. The top and roots are thus sawed off, a ditch

dug over the tree, the trunk loosened, and soon the great

stick, sometimes five or six feet thick, rises and floats on

the water, which quickly fills the ditch almost to the

surface.

The log is now sawed into lengths 2 ft. long, which are

split by hand and worked into shingles, as well as into

staves used for pails and tubs. The wood has a coarse

grain which splits as straight as an arrow. The thingles

made from it last sixty or seventy years, are eagerly sought

by builders in southern New Jersey, and command in the

market a much higher jirice than ordinal y shingles made of

pine or chestnut, which la.st for rooting usually not more
than twenty or twenty five years. In colimr the wood of

the white cedar is a delicate pink, and it has a strong

flavour, resembling that of the red cedar used in making
lead pencils. The trees, once fairly buried in the swamp,
never become waterlogged, as is shown by their floating in

the ditches as soon as they are pried up, and what is more
singular, as soon as they rise they turn invariably with

their under sides uppermost. These two facts are mysteries

which science has thus far left so. The men who dig the logs

up and split them earn their money. The work, according to

the Indastfial U'orhl, is hard, rc(iuiring, besides lusty

manual labour, .skill and cx|i(rionce. The swamps are

soft and trcacherou.", no machinery can be used, and long

stretches with mud and water must l)e covered with boughs

or bark before the shingles can reach tlio village and civi-

lisation.

ON THE EAPID INCREASE OF SHORT
SIGHT,

AND OTHEK FORMS OF DP:FECTIVE VISION'.

By Jonx Browning, F.R.A.S.

I
WAS recently invited to attend a lecture at the Society

of Arts, by 3ilr. Brudenell-Carter, "On the Influence

of Civilisation upon Eyesight." The attention I have, for

many years, given to subjects connected with vision, has

made me acquainted with the fact generally that short sight

is greatly on the increase ; but I confess I was a.stonished

at the statistics so ably put forward by the lecturer.

I pafs over the lucid and interesting references to the

evolution of the eye from a portion of the skin, owing to

the action of light. We know that light must exert some

8) ecial action on the body or it would not be so essential as

it is to health.

Next, the lecturer dilated on the efTect of transmission of

short sight from parents, and in this connection I may say

that I have supplied spectacles to four generations of one

family for short sight within a few weeks, while for three

generations I have many times supplied them. The
evidence of transmission is in such cases undeniable. But,

besides those cases which are thus unfortunately and in-

evitably increasing, we are manufacturing short-sighted

people on wholesale scale. Mr. Brudenell Carter has

done excellent work in directing attention to this subject

in his well-known manual on " Eyesight, Good and Bad."

Some seventy years since, in three regiments of Guards,

tested for defective vision, short sight was almost entirely

unknown ; and only last year, an examination of the

children of a Board School in South London, showed that

more than one-fourth of the children had defective vision,

and one in each ten was shortsighted. Mr. BrU'lenell-

Carter recently wrote to the London Scliool Board, and

offered to test the eyesight of a large number of the

scholars, but his offer was unceremoniously declined, in an

uncivil letter, in very bad English. The President of the

evening. Dr. Mann, more than hinted that this proved

that civilisation might ])roduce cerebral degeneration as well

as defective vision. Perhaps I may be pardoned for saying

that the refusal proved that the majurily of the School

Board consisted of shortsighted persons.

In every other respect but that of vision our race is

improving. That the stature of our men is increasing, and

that our athletes even out-do the picked men of ^avage

racep, and even the feats that were performed in rowing,
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nmning, and swimming by their forefathers a few years

ago, is perfectly well known, but few of them could

bear any comparison with a savage as regards keenness of

vision at a distance.

The President stated that Mr. Francis Cobb recollected

an instance, when he was in Africa, of a friend directing

attention to a small speck that he saw at a groat distance,

which he thought was moving. Oti pointing this out to

some natives who were with them, they at once pronounced

it to be the missionary, who was on foot, and his wife who
was on horseback, and mentioned who they were. Having
obtained a good binocular, Jlr. Cobb was able to see that

the natives were correct—that there were two persons—but

he could not, even with the binocular, tell one was riding,

nor who they were.

The lecturer explained that deterioration of our poweis

of vision is due to two causes :—concentrating our atten-

tion almost exclusively on near objects—as in reading,

drawing, needlework, il'c. ; and never using our eyes for

any length of time in examining objects at a distance. He
particularly denounced small type schoolbotks as most
destructive of the sight, especially for very young children,

and then pointed out the best method of preventing

further mischief and of improving the vision.

All schoolbooks should be printed in large type, and the

earliest books should be in type of the size used in printing

the texts hung in the waiting-rooms at railway-statiocs.

Lessons should be given on the black-board, and pujiils

should be encouraged to describe objects at a distance.

Parents should choose for their children who show a

tendency to shortsightedness, out-door occupations and
amusements.

Prizes should be given at schools and athletic meetings

to the S3 who can accurately describe objects with which
they are unacquainted at the greatest distance.

It would be ditKcult to overrate the value of this subject

and these suggestions. People who are short - sighted

cannot observe natural objects at a distance ; their attention

is confined to their immedi-ite surroundings. They must,

therefore, be deficient in many kinds of knowledge com-
pared with thoi^e who are more favourably circumstanced

as regards vision.

It is not possible, without risking great injury to their

eyesight, to give shortsighted persons the same clear-vision

for a distance that is enjoyed by persons who have normal
vision, and, as Mr. Brudenell-Carter observed, all those

persons tcho are very sh.ort-s'ujh(ed, are on the threshold of
disease of the eye.

In the discussion which followed Mr. Brudenell-C.^rter's

paper, I drew his attention to the great diliiculty I often ex-

perienced in getting many persons suffering from short sight

to wear spectacles. He made me this wise and witty reply :

" With regard to the unwillingness of short-sighted persons

to wear spectacles, he would mention an argument he
always used to the mothers of young ladies, which he found
extremely potent. He said, unless j'ou make the girl

grow up in spectacles, in the first place, she will never see

the expressions of the human face ; next, she will never

obtain the power of estimating character, and then she will

make a foolish marriage. He generally found that even
the most prejudiced were convinced by that argument."

Mr. Brudenell-Carter has performed a national service

in bringing this important subject so prominently before

the public.

The extent to which short-sighted persons go on in-

creasing their calamity is almost beyond belief. A great

number of them wear only a single pair of .spectacles,

with which they cannot see well either near or distant

objects, instead of having one pair of spectacles to read

with and another for walking in, that is, for general out-

door use, as they should have. Others, again, content with
the fact that they can see any object plainly if they hold it

within five or six inches from the face, never wear any kind
of glasses, but hold up occasionally a single eye-glass or pair

of spring folders, far too strong for them when they require

to see any distance. Such a course of proceeding is usually

attended with disastrous results to the eyesight.

It would require more space than I have at my disposal

to indicate the incalculable mischief done in cases of short

sight by persons who know next to nothing about their own
eyes, purchasing spectacles from those who know still less.

Unfortunately there are few opticians, indeed, who are

competent to assist the vision in cases of short sight :

until they understand both the eye and optics better, and
give their advice as a surgeon or physician would, with a

single-minded desire to preserve the eyesight of those who
apply to them for assistance, without regard to the profit

that can be made by selling their spectacles, defective vision

must increase.

EAMBLES ^VITH A HAMMER.
By "W. Jekome Harrison, F.G.S.

iX SOtTTH LEICESTERSHIRE.

rilHE slaty rocks of Charnwood Forest occupy the north-

X western part of Leicestershire. It is probable that
they are as old as any rocks exposed in England or Wales,
their formation dating back to PreCambrian times. These
ancient rocks dip to the south and to the east, passing under-
neath red marls and sandstones of Triassic age, which form
the greater part of the south and south-west of the county
e'f Leicester. These red rocks often have a banded appear-
ance, lines of bull" or drab alternating with the red beds
which constitute the mass of the formation. The upper-
most division of the Trias is known as the Keuper, because
in Germany ores of copper (Kupfer) are found in beds of

this age. Sections of the Keuper Bed Marls are well seen
in many of the cuttings of the Midland Pvailway north of

Leicester, as at Syston (where the red beds are traversed

by veins of gypsum) and between Loughborough and Trent
Bridge. The uppermost red marls with gypsum bands are

finely shown in the brick-pits at the foot of the Spinney
Hills, an eastern suburb of Leicester. Included in the

marls is an irregular sandy bed, called the Upper Keuper
Sandstone, about thirty feet in thickness. It is well ex-

posed in the Dane Hills, a low ridge which crosses the

Hinckley road, a mile-and-a-half west of Leicester. All

the strata of Triassic age—all which occur in England, at

all events—appear to have been deposited in an inland sea

of considerable extent, whose waters were almost constantly

saturated with common salt and with oxide of iron. To a

small percentage of the latter substance the red colour of

the beds is due, while the former compound is now the

source of the great supplies of rock-salt and of brine which
are obtained from the Trias of Cheshire and Worcestershire.

Evidence of the presence of an excess of common salt in

the waters of the sea which then covered Leicestershire and
all central England is afforded by the existence of numerous
pseudomorphs of salt in the red marl. These were
once cubical salt crystals, but water percolating through
the rocks has removed the salt—molecule by molecule

—

and replaced it by marl, so that we now have perfect re-

productions, in hard marl, of the oriu'mal crystals. Such
pseudomorphs are common on the blocks of grey marl in

the Spinney Hill pits, and, indeed, may be found wherever
the upper red marls are exposed. They are best seen on
slabs that have been exposed for some time to the weather.
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The pseudoniorphs—being harder than the surrounding

cla)-—then stand out boldly on the weatheitd surfaces.

No fossils occur in the Triassic marls, and we aie not sur-

prised at their absence, when we cons-idcr the impure state

of the water—inimical to life—in which these marls were
deposited, under conditions analogous to those which now
prevail in the Dead Sea, Lake Utah, itc. But the Keuper
sandstones afford a scanty fauna. From the old ballast-

cutting in this sandstone, in the Dane llill.<!, I obtained

numerous specimens of a little crustacean — Esllieria—
whose carapaces (all that remain) are exactly like a little

furrowed shell, together with some good iish-spiues.

The average thickness of the "red rocks" of South
Leicestershire is from 500 to 700 feet, and tluy cover ovtr

with their undulations both the old slates of Chernwood,
and the softer shales, with their inter-bedded coal seams,

which form the eastern half of the Leicestershire coal-

field, and which are reached b}- shafts through the red

marls at Whitwick, Bagworth, Nailston, EUistowu, ic.

Roughly speaking, the River Soar forms the eastern

boundary of the Trias; for along the general line of its

coui-se from south to north the red marls disappear beneath

the stifi" clays of the Lower Lias, which form the famous
grass-lands and hunting fields of East Leicestershire.

The Triassic marls dip to the east, and above them come
the Rhaetic bedt^, about forty feet in thickness ; they con-

sist of black and blue shales containing numerous fossils.

They mark a change iu the condition of things, due pro-

bably to a depression of the land-border of the Triassic

lake by which the waters of the exterior seas were allowed

to enter, bringing with them ne;v and numerous forms of

life. These Rhaetic beds cap the Spinney Hills, being well

exposed in the brick-pits near St. Saviour's Church. I de-

scribed their occun-ence here in the " Journal of the Geolo-

gical Society" for 1^73, and my search in the shales was re-

warded by many fossils, especially arare and beautiful starfish

then found for the first time in these beds. The visitor

who walks eastward from the Leicester (Midland) station

can examine within less than a mile both the Triassic and
Rhaetic sections of the Spinney Hills. If he continues his

walk for a mile and-a-half in the same direction, he will

find, on Crown Hill, some good sections of the Lower Lias

Limestones and Shales, which rest upon the Rhaetic beds,

forming the low hills between Leicester and the village of

Evington.

There is an excellent section of the entire thickness

(-10 ft.) of the Rhaetics in the brickworks cIo.se to the new
railway station (L. it N.-W.) at Glen Parva, four miles

south of Leicester.

{To he co7>tinued).

FORMS OF LEAVES.
A lECTCKE

By Sir John Lubbock, Bakt., M.P., D.O.L., LL.D.,

r.R.S., &c.

G\
REA.TLY as we all appreciate the exquisite loveliness

r of flowers, it must be admitted that the beauty of

our woods and fields was even more due to the marvellous

grace and infinite variety of foliage. How is this inex-

haustible richness of forms to be accounted for 1 Does it

result from an innate tendency of the leaves in each species

to assume some particular shape ? Has it been intentionally

designed to delight the eyes of man ] or has it reference to

the structure and organisation, the wants and requirements

of the plant itself ?

Now, if we consider, firstly, the size of the leaf, we shall

find that it is regulated mainly with reference to the thick-

ness of the stem, and that, when strict proportion is departed

from, the ditlerence can generally bo accounted for. This

was shown, for instance, by a table giving the leaf area and

the diameter of stem of the hornbeam, beech, elm, lime,

Spanish chestnut, ash, walnut, and horse-chestnut.

The size once doterniined exercises much inlluence on the

form. For instance, in the beech the leaf has an area of

about three square iuchcs. The distance between the buds

is about 1.} in., and the leaves lie in the general plane of

the branch, which bends slightly at each internode. The

basal half of the leaf fits the swell of the twig, while the

upper half follows the edge of the leaf above ; and the form

of the inner edge being thus determined, decides that of

the outer one also. In the lime the internodes are longer

and the leaf consequently broader. In the Spanish

chestnut the stem is nearly three times as stout as

that of the beech, and, conseiiucntly, can carry a

larger leaf surface. But the distances between tho

buds are often little greater than those iu tho beech. This

determines, then, the width, and, by compelling the leaf to

lengthen itself, leads to the peculiar form which it assumes.

Moreover, not only Jo the leaves on a single twig admirably

fit one another, but they are also adopted to the ramifica-

tion of the twigs themselves, and thus avail themselves of

the light and air, as we can see by the shade they cast

without large interspaces or much over-lapping. In the

sycamores, maples, and horse-chestnuts, the arrangement is

altogether different. The shoots arestifl' and upright, with

leaves placed at right angles to the plane of the branch

instead of being parallel to it. The leaves are in pairs and

decussate with one another, while the lower ones have long

petioles which bring them almost to the level of the upper

pairs ; the whole thus forming a beautiful dome.

For leaves arranged as in the beech, the gentle swell at

the base is admirably suited ; but in a crown of leaves, such

as those of the sycamore, space would be thereby wasted,

and it is better that they should expand at once, as soon as

their stalks have carried them free from the upper and

inner leaves. Hence, we see how beautifully the whole

form o; these leaves is adapted to the mode of growth of,

and arrangement of, the buds iu the plants themselves.

In the black poplar the arrangement of the leaves is

again quite diflerent. The leaf stalk is flattened, so that

the leaves hang vertically. In connection with this, it will

be observed that while in most leaves the upper and under

surfaces are quite unlike, in the black poplar, on the con-

trary, they are very similar. The stomata, or breathing-

holes, moreover, which in the leaves of mcst trees are con-

fined to the under surface, are in this species nearly equally

numerous on both. The " compass " plant of the American

prairies—a yellow composite, not unlike a small sunilower

—is another plant with upright leaves, which, growing in

the wide open prairies, tend to point north and south, thus

exposingboth surfaces equally to the light and heat. It

was shown by diagrams that this position also aftected the

internal structure of the leaf.

In the yew the leaves are inserted close to one another,

and are long and linear, while in ths box they are further

apart and broader. In the Scotch fir the leaves are linear

and 1 .'; in. long, while in other pines—as for instance, the

Weyniouth—the stem is thicker and the leaves longer.

In the plants hitherto mentioned, one main consideration

appears to be the securing of as much light as possible
;

but in tropical countries the sun is often too powerful, and

the leaves, far from courting, avoid the light. The typical

acacias have primate leaves, but in most Australian species

the true leaves are replaced by a vertically flattened leaf-

stalk. It will be found, however, that the seedlings have

leaves of the form typical in tho genus. Gradually, how-
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ever, the leaf buomes smaller and smaller, until notliing

is left but the flattened leafstalk or phjllode. In one
species the plant throughout life produces both leaves and
phyllodes, which gives it a very curious and interesting

appearance. In eucalyptus, again, the young plant has
horizontal leaves, which in older ones are replaced by
scimitar-shaped jihyllodes. Hence the different appearance
of the young and old tree.", which must have struck every
visitor to Algiers or the Eiviera.

(To he continued.)

'-._ THE FACE OF THE SKY. "

; TuoM Fed. 27 lo IIakch 13.

By F.E.A.S.

THE Sun, who is daily rising higher above the mists of the
horizon, should be examined for spots and facnloe whenever

the sky is clear. Map III. of '• The Stars in their Seasons" por-
trays the face of the Xight Sky. Mercury is very badly placed
indeed for the observer, for he is travelling, as it were, behind the Sun—a remaik which applies almost equally to Venus, who, though, does
not come into superior conjunction, as he dees dtiring the next fort-

night. Mars is quite invisible, as is Xeptune too now ; Jupiteris,
par excellence, the object in the Night Sky now, and is practically
visible all night long. During the time covered by these notes he
will be travelling towards, and in a direction slightly above,
Eegulus, or a Leonis (the "Stars in their Seasons," Map IV.), to
which he will be very close towards the end of the next fourteen
days. The phenomena of his Satellites will present a series of the
most interesting spectacles to the observer during that period.
Beginning with to-night, the transit of Satellite I. may possibly be
seen to begin at 6h. 10m. p.m , followed by its shadow at 6h. 28m.
The Satelhte leaves Jupiter's opposite limb at Sh. 35m. ; the
shadow at 8h. 48m. Then at 9h. 38m. Satellite IV. will enter on
to Jupiter's face, and its transit should be carefully watched to
sec whether the Satellite appears light or dark on the disc of the
planet ; whether it changes from light to dark—or what. Its
shadow does not enter on to the limb of Jupiter until llh. 34m.,
and it is not nntil more than two and four hours after
midnight that the Satellite and the shadow respectively com-
plete their transits. At 5h. 54ra. 57s. p.m. on the 28th
perhaps Satellite I. may be seen to reappear from eclipse.
Satellite II. will be occulted at 8h. 48m., to reappear from
eclipse 10m. 5s. after midnight. On March 2, the egress of
Satellite II. happens in twilight at 5h. 53m. : its shadow following it

off Jupiter's face at Oh. 27m. p m. On the 5th, Satellite I. will be
occulted at lOh. 42m. p m. On the 6tb, Satellite III. passes off the
limb of the planet at 7h. 19m. p.m. The transit of Satellite I.

begins at 8 o'clock, and that of its shadow at 8h. 23m. Then at
8h. 50m. the shadow of Satellite III. follows the Satellite casting
it, off Jupiter. The egress of Satellite I. occurs at lOh. 20m. ; that
of its shadow at lOh. 42m. On the 7th, Satellite I. reappears from
eclipse at 7h. 49m. 4s , and Satellite II. is occulted at llh. 4m. p.m.
On the 9th, the ingress of the shadow of Satellite II. happens at
Ch. 6m. p.m., but its visibility is doubtful. Satellite II. itself leaves
the opposite limb at 8h. 8m. ; as does its shadow at 9b. 2m. On
the 12th, Satellite I. will be occulted 27 minutes after midnight.
Finally, on the 13th, a transit of Satellite JII. will happen,
which should be carefully watched throughout. At 7h. Im.
p.m. the ingress of this Satellite occurs, as does that of its

shadow at 9h. 11m. The transit of Satellite I. begins at
9h. 45m. ; its shadow following it at lOh. 17m. The egress
of Satellite III. takes place at lOh. 39m. ; the egress of Satellite I.

at 12h. 5m.; that of its shadow at 12h. 37m.; while, lastlv, 49
minutes after midnight, the egress of the shadow of Satellite III.
will leave the face of the planet quite clear. Saturn is approaching
the west, and the observer who wishes so see him now must direct
his telescope towards the ringed planet as soon as ever it is dark.
He continues to form a rudely isosceles triangle with ,i3 and J Tauri
(the '• Stars in their Seasons," Map. I). Uranus is now coming
into a very good position for observation, and may be seen with the
naked eye to the wesst of t] Virginis by any one who knows exactly
where to look for him. His pale greenish planetary disc in the
telescope renders him identifiable at once. The Moon is full at
4h. 0-4m. a.m., on March 1 ; and enters her last quarter at Oh.
54'lm. p.m. on the 8th. Two occultations only occur in the next
fortnight, during the hours terminating at 1 am. The first is of
the Cth mag. star, c5 Sextantis, which, on February 28, will.

disappear at what looks like the bright limb of the moon
at llh. 59m. p.m., at an angle from her vertex of 38°, reap-

pearing at her opposite bright limb at Ih. 4m. a.m., at an
angle of 287° from her vertex. The second occultation happens
on March G, when 9 Libra, a star of the 4J magnitude disappears
at the Moon's bright limb at 12h. 52m. at a vertical angle of 30",

and reappears at the dark limb at 2h. 2m. a.m. at an angle of 24U
from her vertex. When these notes begin, the Moon is on the very
confines of Cancer and Leo, passing into this latter constellation

before 1 o'clock this afternoon. She is travelling through Leo
until 6h. p.m. on the 23rd, when she descends into Sextans; but
she re-emerges into Leo at 3h. a.m. on March 1, and does not finally

quit it for Virgo nntil 2h. a.m. on the 2nd. Her journey through
this great constellation occupies her until Gh. a.m. on the 5th, and
then she crosses into Libra. Forty-eight hours later {i.e., at

Gh. a.m. on the 7th) she arrives at the boundary of the narrow
northern strip of Scorpio, which she takes until 5 o'clock the same
afternoon to traverse, and move into the southern part of Ophhi-
chus. She takes until 3h. p.m. on the 9th to cross this and enter
Sagittarius, from which, at 5 a.m. on the 12th, she passes into

Capricornus. At midnight she quits this for Aquarius, across

which she is travelling when these notes terminate.

FIRST STAR LESSONS.

Br Richard A. Proctor.

THE constellations included in the twenty-four mnps of

this series are numbered throughout as follows (the

names being omitted on the maps, to clear these as far as

possible from all that might render the star-grouping less

distinct) :

—

1. Vrsa Minor, the Little Bear 22.

(a, the Pole Star). I

2. Draco, the Dragon (a, 23.

Thuban) I 24.

3. Cepheiis, King Cephevs, 25.

4. Cassiopeia, the Lady m the 26.

Chair.

5. Persevs, the Chanipion (/3, 27.

Algol, famous variable). '. 28.

6. Auriga, the Charioteer (a, I 29.

C'apella) 30.

7. I7rsa Major, the Greater '. 31.

Bear (a, /3, the pointers).

8. Canes Venaiici, the Hunting
\

Dogs (a. Cor Caroli).
j

32.

9. Coma Berenices, Queen - 33.

Berenice's Hair. ]

10. Bootes, the Herdsman (o, 34.

Arcturus).

11. Corona Borealis, the Nor- 35.

them Crown.
12. Serpens, the Serpent. 36.

13. Hercules, the Kneeler. 37.

14. Lyra, the Lyre (a, Vega). i 38.

15. Ctiqnus, the Suraji (o,

"Arided; j3, Albires).
[

39.

16. Pega'ius, the Winged Horse. I 40.

17. Andromeda, the Chained i 41.

Lady.
'

18. Triangula, the Triangles.

19. Aries, the Ram.
i

42.

20. Taurus, the Bull (i, Aide- 43.

haran ; t], Alcyone, chief 44.

Pleiad).

21. Gemini, the Tains (a, 45.

Castor ; 13, Pollur).

Note.—The description of the map given in Kxowledge
for February 13 applies to the present map, with very

slight change. It was not thought necessary to repeat it.

Cancer, the Crab (tlit-

cluster is the Beehive).

Leo, the Lion (a, Begulus).

Virgo, the Virgin (o, Spica}

Libra, the Scales.

Ophiuchus, the Serpen >

Holder.

Aquila, the Eagle (a,Allair).

Dclphinus, the Dolphin.

Aquarius, the Water Carrier.

Pisces, the Fishes.

Cetus, the Sea Monster (o,

Mira, remarkable va-

riable) .

Eridanus, the Biver.

Orion, the Giant Hunter
(a, Beielgeux ; ji, Rigel).

Canis Minor, the Lesser Voy
(a, Procyon).

Hydra, the Sea Serpent (n,

Alphard).
Crater, the Cup (o, Alkes).

Corvus, the Croiv.

Scorpio, the Scorpion (n,

Antares).

Sagittarius, the Archer.

Capricornus, the Sea Goat.

Piscis Australis, the Sou-
thern Fish (a, Fomal-
laut).

Lepus, the Hare.

Columba, the Dove.

Canis Major, the Grente/

Dog (a, Sirius).

Arno, the Ship.

We learn that the Revised Version of the Bible is at length com-
pleted, and that it will be published shortly after Easter simul-

taneously by Mr. Frowde and by Messrs. Clay & Son.
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NIGHT SKY FOR FEBRUAIIY (Second Map of

Showing the heavens as they appear at the following hours :—

February 21 at 10 o'clock.

Febmary 25 at 9} o'clock.

March 1 at 94 o'clock.

March 5 at 0^ o'clock.

March S at 9 o'clock.

March 12 at 8^ o'clock.

Pair),

March 16 at 8J o'clock.

March 20 at 8i o'clock.

March 23 at H o'clock.

Ctiitorial (gossfp.

Astronomers anxious to distinguish themselves in prize

competitions may be interested in knowing that (in the

familiar words of the advertisements) " an eligible oppor-

tunity cow offers." Mr. H. H. Warner, the founder of

the Warner Observatory, Rochester, New York, offers :

—

" First, two hundred dollars for each and every discovery

of a new comet made from February Ist, lf^85, to February
1st, 1886, subject to the following conditions : 1. It must
be discovered in the United States, Canada, Mexico, West

Indies, South America, Great Britain and the Australian

Continent and Islands, either by the naked eye or

telescope, and it must be unexpected, except as to

the comet of 1815, which is expected to reappeai

this year or next. 2. The discoverer must send a

prepaid telegram immediately to Dr. Lewis Swift,

Director Warner (Jbservatory, Rochester, N.Y., giving

the time of the discovery, the position and direction of

motion with sufficient exactness, if possible, to enable at

least one other observer to find it. 3. This intelligence

must not be communicated to any other party or parties,

either by letter, telegrapb, or otherwise, until such time as
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ft telegraphic acknowledgment lias been received by the
discoverer from Dr. Swift. Great care sLould be observed
regarding this condition, as it is essential to the proper
transmission of the discovery, with the name of the dis-

coverer, to the various parts of the world, which will be
immediately made by Dr. Swift. Discoverers in Great
Britain, the Australian Continent and Islands, West Indies,

and South America are absolved from the restriction in

conditions 2nd and 3rd." Distinction, and .£40, then,

await alike the possessor of anything from a S-iuch
" Bateman ' up to an 18-inch " Oalver," or even an opera-
glass, who can and will during the next twelve months
pick up one of these erratic intruders into our system.

But this is not all. Mr. Warner proceeds to ofter a
" Second prize of '^200 in gold to any person in the world
who will write the best 3,000 word paper on the cause of
the atmospheric effects ['red light,' Arc] accompanying
sunset and sunrise during the past sixteen months. It is

desired that these papers be as original as possible, both in
facts, observations, and treatment. Essays must be exclu-
sively sent prepaid to Dr. Lewis Swift, Director Warner
Observatory, Rochester, New York, must be written in
English, on one side of paper only, with ink, and must be
in the simplest, untechnical phrase. Each competitor must
sign a 710111 de ylume to his essay, and enclose his real name
and addre.ss in an envelope, superscribed with his twin de
2)lume. The essays must be in Dr. Swift's hands by Dec. 1,

188.5. Three disinterested scientists will be .selected to
determine the result, and also to settle any dispute that
may arise regarding comet discoveries." This really looks
like a covert intimation that the explanation (?) of tbe
wonderful fore and after-glow.", which have at once as-

tonished and delighted observers in all parts of the world
during the last three years, given by the little Krakatoa
Committee at Brompton, had explained nothing, and that
the source of this strange phenomenon has still to be
detected.

Reading as I do in L'lUnstrite Zeitung how the after-
glow in Berlin on Jan. 26 was quite equal in intensity
and beauty to anything seen last year, I am almost tempted
to ask whether this strangely-persistent apparition may not
really have a cosmical origin, and Lot a merely terrestrial

one at all.

Here is another chance of quasi-astronomical distinction.
M. Palisa, who has spent so much time (which might have
been more profitably employed) in adding to the number of
known pocket-planets between Mars and Jupiter, is desirous
of orgauising an expedition to observe the solar eclipse of
Aug. 29, 1886 ; and, to aid in raising the necessary funds,
offers to sell, for 1,250 f, the right of naming the Planetoid
No. 244 ! Now, gentlemen ; who wishes to gain immor-
tality, at the almost nominal rate of £50, by the inscription
of his name in the sky 1 Don't all speak at once.

A VERY remarkable illustration of the intimate con-
nection between the mind and the body reaches me from
Staffordshire, where at Hauley a certain so-called " Major "

Pearson, of the " Salvation Army," is stated to be working
cures on the blind, the deaf, and the lame. Rubbing aud
praying seem to be the immediately operative agencies in
(what are alleged to be) the cures effected. " A lad," we
read, " who had been a cripple from an early age . . . was
induced to rise and walk about a little. Further, we learn
that " an old woman, who represented that she had been
deaf for forty years, stated that she had regained her

hearing ; and a young woman, who went into the building

stone deaf, testified to her cure. Another young woman, a

confirmed invalid, who was taken to the Circus in a bath-

chair, was prayed for, and finally staggered to her feet and
walked a yard or two, and a few moments afterwards

another woman walked feebly across the building, her

bath-chair being hoisted over the heads of the people.

Several persons ascended the platform and publicly testified

to their cure, and the congregation joined in thanksgiving
for these recoveries."

Now, allowing for a certain amount of inevitable exag-

geration in such a report as this, it is abundantly evident

that well-marked physical efi'ects did supervene as an
immediate result of this mountebank nonsense ; and that

what Dr. Carpenter has called " expectant attention

"

produced more or less remarkable results on sick and
suffering people. That the phenomena, curious as they

were, were wholly and solely subjective, no sane person

possessing the merest smattering of psychology and patho-

logy can for an instant doubt. Not so very many
generations have passed, though, since they would have
been regarded as actual miracles, wrought by aid either

from above or beneath, and the "Major" performing them
would have been either canonised or cremated.

The mathematical astronomer will find much to interest

him in an essay by Professor Simon Newcomb, " On the

Motion of Hyperion (the seventh satellite of Saturn). A
New Casein Celestial Mechanics," which has recently been
issued by the Bureau of Navigation, at Wasliington ; in

other words from the ofiice of the American Kaulkal
Almanac. Hyperion is the outermost satellite but one of

Saturn, and the last discovered. Immediately within its

eccentric orbit lies the nearly circular one of the largest of

all the satellites. Titan, and it is the disturbing eti'ect of

this body upon Hyperion which gives rise to the abnormal
phenomenon which Professor Newcomb very beautifully

explains. According to the law of gravitation, when a

body moving in an eccentric orbit is disturbed by another

travelling in a nearly circular one, the secular motion of

the peri-centre will always be direct. In the case of Hype-
rion, however, its peri-Saturnium actually revolves in a

retrograde direction in eighteen years or thereabouts

;

which at first sight looks as though the law of gravitation

had here broken down. How, though, this is really abso-

lutely in accordance with that law, and has its origin in a

relation between the mean longitudes of the two satellites,

the reader must go to the paper itself to discover. I must,

however, add that, save to those versed in the higher

mathematics, Mr. Newcomb's essay will surely be unintel-

ligible. As far as the student of ordinary popular science

is concerned it might be written in Tamil or provincial

Dongolese. An even more abstruse ])aper on "Lunar
Irregularities due to the EUipticity of the Earth," by Mr.
G. W. Hill, accompanies it.

No better evidence of the wide diffusion of a taste for

scientific knowledge could be found, than that afforded by
the fact that the Standard of Thursday week contained a
leading article on the Occultation of Aldebaran, which
happened on Sunday evening last. That the principal

London daily newspaper should devote a column of its most
valuable space to an essay—and by the way, an admirably
well written essay, too—on so technical an astronomical

subject as this, only shows the enormous growth of a public

interest in science. Let us hope that it stimulated apathetic

observers ; and so bore fruit in more than one direction.
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Unhappily, the detestable weather wholly prevented the

o'jservation of this interesting phenomenon in the south of

England.

From a Sussex newt=paper, which some one has been
good enough to send me, I learn that three mad dogs have

recently appeared in various parts of that county. One in

Lewes, the county town, which bit several cliildreu ; one at

Crawley, a station on the Brighton line, which confined its

attentions to its own species ; and a third at a place called

Kutley (which appears from the map to be a village on the

high road from London to Lewes through East Grinstead),

and which bit two children and several dogs. This last

brute seems to have bo n shot, the two former ones to be

still at large. I mention this here as showing the baseless-

ness of the old superstition, that hydrophobia only apjjoars

during the so-called " Dog-day.a," which la-t from July .'{rd

to August 11th.

Jlfbi'etDSf*

SOME BOOKS ON OUR TABLE.

Louis Pasteur : His Zi/e and Labours. By his Soxin-
Law. Translated from the French by Lady Claud
Hjoiilton. (London : Longmans, Green, & Co., 188-5.)

—

Were the question asked, Who during the present genera-

tion has made the most valuable contributions to the

science of pathology, and to whom are we most indebted

for our knowledge of the source of divers fell diseases, con-

cerning which we were, prior to his researches, in the most
profound ignorance 1 there could be but one answer.

Louis Pastenr, the subject of the memoir before us. For,

as says Professor Tyndall in the introduction which he has

written to this English edition of M. Radot's volume, " In
the investigation of microscopic organisms . . . . M.
Pasteur has found his true vocation. In this broad field it

has been his good fortune to alight upon a crowd of con-

nected problems of the highest public and scientific interest,

ripe for solution, and requiring for their successful treat-

ment the precise culture and capacities which he has

brought to bear upon them." More than forty years ago,

it was noticed that tartaric acid and paratartaric acid acted

differently on polarised light, and, as these substances had
the same chemical composition, the same specific weight, the

same double refraction, and as no difference in their crystal-

line form had been detected, the fact that, while one caused

the plane of polarisation to rotate, the other was inert,

was a profound puzzle. It was solved by Pasteur (then a

young man in the Ecole Normale), showing that while the

crystalline form of tartaric acid was asymmetrical, pai-a-

tartaric acid in the form of crystals presented perfect

symmetry. As a generalisation from numerous beautiful

experiments which followed this discovery he enunciated
the broad principle that dissymmetry is the characteristic

of organic nature ; symmetry, that of the inorganic world.

Wide, and probably fruitful though, as was the field of

research in molecular optics thus opened, it was in a very
diflferent one that Pasteur was to win a name that is now
honoured in every part of the world in which the mystery
of contagion has been studied. In liis investigation of the

phenomena presented by the two salts of which we have
spoken, he discovered the star! ling fact that a ferment had
the power of caui-ing left-banded polarisation in the pre-

viously inert paratartrate of ammonia, and from this to

the study of ferments in general was not a very difficult or

unnatural step. How he showed that fermentation has
its origin in the rapid growth of microscopic organisms

;

how he explained the manner in which vinegar is produced

from wine, and whence the " diseases " to which wine and

beer are subject arise, tl>e reader must go to the book itself

to learn ; as he must for the details of the exhaustive experi-

ments by the aid of which Pasteur demolished the doctrine

of spontaneous generation. Subsequently, wo find this in-

defatigable inquirer successively and successfully searching

for the causes of the silk-woriir disease, splenic fever, septi-

cfemia, chicken cholera, kc, and showing how the special

virus (a microscopic organism peculiar to each dircase)

could be cultivated for the purpose of vaccination, so as to

afibrd the vaccinated creature immunity from future attacks.

As we write, Pasteur is still engaged in the investigation

of hydrophobia and its cause. Should he discover the

means of cultivating the active princii)le in this most awful

of all disorders, he will crown an imperishable scries of

labours in the cause of humanity. A word as to the

English form in which the record of his labours appears.

There is not one dry page in it from beginning to end. The
charm of the colloquial French in which the original is

written has not evaporated in Lady Claud IlamiltonV

spirited and faithful translation. Professor Tyndall has

furnished an introduction which is, like everything he ever

writes, eminently readable ; and, in short, while the book is

as interesting as the best novel of the season, it differs from

the most cleverly-written tale in possessing an interest that

is not merely e]ihemeral, but perennial.

T/ie Collector's Manual of British Land and Fresh-irai'^r

Shells. By Lionel Ernest Adam.s, B.A. (London : George

Bell & Sons, 1884).—The incipient conchologist luay be

grateful to Mr. Adams for having furnished him with one

of the best and most intelligible manuals in a moderate

compass onour British land and freshwater shells that have,

so far, appeared. One distinguishing excellence of the

work before us lies in the plainness and intelligibility of

the author's descriptions; all technical terms being ex-

plained by reference to capitally-executed engravings. In

fact, the very numerous illustrations themselves should

enable the beginner to identify every common shell found

in these islands. In these days of species-making, the

student but too often gets horribly puzzled in vain efforts

to detect what are (to him) but obscure distinctions, indeed,

between the specimens he collects ; and here he will find

Mr. Adams's plainly-worded descriptions most helpful. In

an equally good introduction the methods of collecting,

preserving, and arranging shells are fully treated of.

The Journal of Jficroscopi/ mid Natural Science. Pub-

lished quarterly. January 1885. (London : Bailliere,

Tindall, ife Cox.) Studies in Microscopical Science. (Lon-

don : Watson & Sons).—We class these works together, indi-

cating as they do, eacli in its way, a happily growing popular

interest in microscopical study. What the ".Journal of the

Royal Microscopical Society" (crowded as it is with matter

and bristling with technicalities) does for the advanced

micro3coj)ist, the " Journal of Microscopy " essays to do

—

and we may say at once succeeds well in doing—for the

less pretentious student. It is the organ of the Postal

Microscopical Society ; as the more pretentious volume is

of the R.M.S. As indicating the variety it affords its

readers, we may mention that it contains the presidential

address of the P. M.S., a paper on " The Inhabitants and

Guests of a Piece of Hornwrack," " Rambles of a Natura-

list near Amberley," "The Jlicroscope and How to Use
It " (capital for beginners) ; a profusely illustrated essay,

" Half an Hour with the Microscope," by Mr. Tuffen

West; Selected Notes from the Society's Note-book,

Report of the P.M.S. Annual Meeting, reviews, i'c. The

very book for the man who employs his microscope as a

means of recreation.
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The " Studies in Microscopical Science," edited by Mr.
•Oole, are issued in a pamphlet form, either with or without
slides of preparations ; but in either case containing

coloured lithographic plates of the objects to which the

descriptions refer. The value of such a mode of instruction

for the studei.t need scarcely be insisted on here.

John Bull to 2Iaj: O'Rell. (London : Wyman ifc Sons.)

—When " A Brutal Saxon " (whose work we reviewed on

p. 7.5 of our last volume) essayed to answer Mr. " Max
O'Rell," he mainly adopted the tu qtioque style of argu-

ment, and showed, conclusively enough, that certain vices

and failings of whicli Mr. O'Rell accused the English

existed in an aggravated and intensified foim in Paris.

" John Bull " is much more argimientative, taking the

Frenchman's allegations seriatim, aad showing how utterly

baseless a large proportion of them are. In his peroration

the author rises almost to eloquence.

A Handbook of th-? Geolorpj of Shropshire. By Rev. J. D.
IiA ToucHE. (London : E. Stanford. 1SS4.)—The student

of the Palffiozoic and Mesozoic strata in England, with their

wealth of contained fossils, will find a fruitful field of in-

vestigation in Shrop.shire, in which every formation from
the pre-Cambrian rocks up to the Lias are represented.

And it would be hard to find a more useful and practical

guide than that provided by 3Ir. La Touche in the volume
before us. Commencing with a minute topographical

description of the occurrence of the various strata in Salop,

lie goes on to give an exhaustive account of the numerous
and various fossils found in them, the very closely-packed

figures which illustrate such account occupying 'J.'l plates !

This is a work simfAy indispensable to every geologist

engaged in the study or examination of the district to

which it relates.

Practical Hints on House Drainatje. By A Clerk of

THE Works. (London : A. Boot & Sons) —This little

pamphlet is eminently practical, and may well be studied

by every householder, inasmuch as the aojount of really

preventible disease which is produced by imperfect drainage

is absolutely appalling. How ordinary " traps " are so in

a double sense the "Clerk of the Works" conclusively

shows, at the same time pointing out the remedy. He
instructs us hosv to ttst drain-pipes, advocates "inspection

pipes" for cleansing purposes, and in fact gives simple and
intelligible directions for rendering drains at once tliicient

and innocuous.

Deaconess House, CarIsruJi<' : Hints on ]'i//ai/e Xursiny.

By E. A. E. (London : Francis Hodgson, 188.5.)—The
authoress of this hroch ure was laid up last September with an
inflamed foot in Carlsruhe, and entered the Deaconess House
then as a first-class patient, remaining until her recovery,

which happened at the end of a month. The experience

she gained of the inner working of this establishment

impressed her with the idea that simihir institutions in

this country would afford valuable training for nurses, and

do good id other ways. Details of the scheme will be

f-ound ill this pamphlet, which contains many useful hints.

The Liniani Lair ; its Defects, and a Scheme of Reform.

By William R. Hicgakd, M.A., M.D. (London: British

Medical Association.)—Dr. Huggard's sensible and practical

little pamphlet deals with the admitted defects in the

existing lunacy law, and contains suggestions for their

improvement. We are entirely with him save on the

question of private asylums, which he would suffer to con-

tinue under increased rigidity of supervision. We would

absolutely and entirely abolish them.

We have also on our table Society, Medical Press and

Circular, Bradsireefs, Xataren, The Tricijclist, Wheeling,

del el Terre, Proceedings or' the Geological Society.

" Let Knowledge grow from more to more."

—

Alfbed Tenntsos.

Only a email proportion of Letters received can possiily he in-

terted. Correspondents must not le offended, therefore, should their

letters not appear.
All Editorial communications should he addressed to the Editor Of

Knowledge ; all Business communications to the Pcblishees, at the

Offi.ce, 74, Oreat Queen-street, W.C. If this is not attended to

DELAYS AKISE FOB WHICH THE EdITOB IS NOT EESPONSIBLE.

All Remittances, Cheques, and Post Office Orders should be made
payalle to Messrs. Wyman & Sons.

Trie Editor is not responsthle for the opinions of correspondents.

Ko COUMCNICATIONS AEE ANSWERED BY POST, EYEN THOUGH STAMPf D
AND DIRECTED ENVELOPE BE ENCLOSED.

EVOLUTION VERSVS NATUEAL SELECTION.

[IGIO]—Will yon kindly allow me to put my question (cross-

question) more clearly than it appeared in your Short Answers?
Like all the master's readers, I love as much as honour the master;
yet I have never been able not to suspect his doctrine—namely,
that evolution is the result of natural selection. Is not evolution

much rather the cause, not consequence, and natural selection

(even where operative) quite subordinate, a modus operandi atit

procedendi ^

My question is this, by way of crucial example, "Is it in the

least reasonable to suppose that the male organ was " acquired "

by natural selection, one low animal once happening to ''vary"
("variation" is a bad word: development is not variation, but
reason's growth) into the rudiments of it, and thereby obtaining an
advantage over his asexual or hermaphrodite rivals in the struggle

for existence and for the female and for offspring ?

Surely, the arcanal reason and origin of bi-sex lay in the nature
of the case, in that inner necessity {innere Nothv:endirjl;eit) that

predistinod reason {die reine Vernunft) which is in, which is, the

universe—the /"am, and which rules the organic as much as the
inorganic world. This is " the cause, the cause of soul," though
we cannot comprehend it. Commentator.

"THE BEGIXXIXG OF THE MIXD AND THE END OF
THE MATTER."

;_1611]—ilr. W. H. Jones (letter 15B1, p. 114) says :—" My body
is represented by the wooden part of a piano. The chords repre-

sent my mental faculties ; the musician my soul." Would it not

be more correct to liken the chords to our nervous organisation

;

the musician to the sensations conveyed to our brains by our five

senses ? May we not also liken the sounds produced by the play-

ing of the musician to our cerebral or mental activity, which is set

in motion by the impressions received frotn without ?

From the recovery of consciousness from a state of suspended
animation, W. H. J. argues:—"Mind can thus exist apparently
apart from matter." As well might he argue from the resumption
of the playing of an interrupted tune by a nmsical-box that "its

sounds can thus exist apparently apart from matter."

We are next told that " mind is, however, unable to give proof of

its existence except throagh a sound, healthy, organised body."
Having no desire to be captious, I cannot help thinking that

W. H. J. has here inadvertently made, what we are all more or

loss liable to make—a slip. Most sad, and bewildering, and
terrible wou'.d be the condition of the world were all the diseased
unable to give any proof of their being conscious.

Chas. Kose.

MIND AND BODY.

[1G12]—.\proposof the subject "Mind and Body," now being
discussed in the columns of Knowledge, there is, to my under-
standing, much said by those who are inclined to the belief that

death does not end all, wliich is quite indefinite. For instance,

they speak of having a physical body, a spirit, and a soul ; all of

which are in the possessive case. This kind of language induces

me to ask. What is it that you imagine owns these ? Whatever
name you designate it by, that must be the immortal part, if im-
mortal part there be. For it is quite evident that it there is a
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something in tho human constitution which does not suft'or disinte-

gration at death, that somethin!» must of necessity be the conscious

self. Were it otherwise, wliatever it was that canio into bein}^ at

death, must be something totally different from tho controlling

intelligence of this life.

If the immortalisls will give a little thought to tho above iioints,

their cause will receive more attention.

Anent tho very pertinent question raised by " V. V>. 11." as to

what the soul does when unconscious, or what it can do ''without

eyes to see, eare to hear," Ac, I think that, providing its existence

can be proved, or reasonably inferred, there must be corresponding
" soul senses," and that, like the conscious musician when his in-

strument is undergoing repair, we may reasonably infer that it is

conscious of what is going on, but that on again using its instru-

ment it fails, in the majority of cases, to impress the physical with
what has taken place in the interval. 1 say in the majority of

cases advisedly, for there are instances where this appears to have
been done after the lapse of years. If the existence of the soul can

be prored, then the above inference is admissible.

One cannot help wishing for an immortality, were it only to

give an opportunity for amplification of the work entered into here,

but which, for want of time, we have to leave only just entered

upon. But who will solve the problem and for ever set tho mind at

rest? A. K. V.

THE FALLACY OF MATERL4.LISM.

[1613]—Your Hylo-Idealists, llylozoists, do not, as it would
appear to me, quite comprehend Berkeley's standpoint in philo-

sophy. It is this, that our outer and material universe is but an
ideation of whose real, substantive existence we have no positive

proof. We may, and do, believe that such exists, but belief is not

certainty; nevertheless, we are compelled to attribute our concep-

tions of an external universe to external causation. Berkeley

differed from his predecessors in assuming that this causation was
spiritual instead of material. Berkeley's philosophy was essentially
" animistic," and cannot be hybridised with materialism, call tho

attempt to do this by what name you will. Berkeley, however, takes

his stand in an impregnable redoubt against the positivism of the

materialists, for he convincingly demonstrates that the existence of

xn external, material universe cannot be proved, and that the belief

in its existence is as much a belief as the belief the materialists

would undermine. It is, therefore, on a belief, and not on an abso-

lute certainty, the belief in the existence of an external, material

nniverse, that yonr very positive science is built. In the becoming,
or gradual formation of this belief, we have been led to doubt the

veracity of our senses—whether our senses do always correctly

report external things. It is difficult, even in these scientific times,

to correct the misleading^ of sense, as, for example, in the instances

of colour and sound, and to convince people that these have
no externality whatever, as colour and sound. It is per-

fectly true, however, as your correspondent, " C. N.," observes,

that we do form our conceptions of external things from their

appearances in sense, but this is accomplished by very slow degrees,

and by correcting one kind of telegi-am from the outer world, by
another ; and though we cannot pass the pale of the laboratory of

our own consciousness, we do injerentiaUy transcend it, and obtain

knowledge of things supposed to be apart from, and beyond, it.

Independently, however, of these consitJerations, there is the im-

portant fact that our total consciousness is a icrtium quid, which is

neither the postulated ohjectiic, material things, nor the subjective

nerves. Assert, if you will, that this third conscious essence can-

not exist apart from matter, from "organisation in action"

—

say, that matter is its necessary vehicle— nevertheless, there
it is, an essence superior to, and dominant over, matter

;

and, from this point of view, your materialism would
appear to be a perverse placement, to use a vulgar expression,

of the cart before tho horse. It is of this third existency,

essence, or life, of which the nature cannot be divined. And
jnst as science can formulate the laws of life, without being
able to divine what life and consciousness themselves are, so

likewise in cosmical phenomena we come upon that "animistic"
nttraction of which Newton could expound the laws, but of whose
power he—even he—could give no explanation. The earnest
inquirer is met at every point with some mystery he cannot by any
possibility solve. It is but the weakness of baffled science to sub-

stitute effects for causes. Does any of your automatic machinery
approach the inexplicablencss of the humblest form of life :"

3Iateriali.sm, whilst repudiating ontological speculation, is itself

ontological in its tendency, and does but substitute materialism for

"animism" as a first cause, though at the same time admitting
that its boasted matter is but an idealistic conception.

Is it some men's absoluteness, their desire for something
tangibly, and ponderably, matter-of-fact, that makes them prone
(O bow down to that fetish, "matter.-" And then— oh, incon-

sistency !—when they find that tlie motion of matter won't work,

forthwith maintain that it is endowed with a fis rira. Endowed

by whom ? Ah, well! "endowed," they admit, is not tho right

word thev ought to have used. " Vis rim," they meant to say,

"is a property of matter." Why not matter a property of vis riva ?

But from this very fact that they are obliged to have recourse to a

ris vira shows that they are obliged to revert to ii dens in machiiiA,

and to bestow upon this di'Ksti new title. Say that this motion—

ris ii'rn, lite or spirit—is bound up— indissolubly hound up—with

matter in tho universe, why not bow to tho moving spirit rather

than to the matter moved ?

This worship of matter is nothing more nor less than an intel-

lectual reversion to the barbaric worship of stocks and stones.

Keason for ever, anil, nevertheless, there will bo the great fact, tho

fact that can be neither gainsaid nor altered, that there is a Bower

competent to effect all that has been, is, or will bo. It is of com-

paratively little moment what name is given to that powi^r, for

that stupendous power, by any name, will remain eternally the:

same. Look where you will into tho civilisations of the past, and

you shall find, as they gradually apiiroached culmination, that rude

stocks :-,nd stones gave place to winged images. Man progressed,

and rose on spiritual iiinimis, and y<'t your ,ualcrialif'l , in tlio face

of all this evidence, would pluck' from him tho very plumes on

which ho soars. W. Cavk Tikohs.

[The disputants on both sides in this discussion might with ad-

vantage read the article on Berkeley, in Lewes's " Biographical

Uistory of Philo-sophy."— Eu.]

CROLL AXD TUE BEGINNING OF LIFE.

[lOM.]—The table you give on p. 123 is the result, as you say,

" of mathematical computations not open to doubt or question."

Exactly so; and, canscquenthj—whatever may bo the bearing on
" The Beginning of Life "—I must first beg to observe that, conse-

quently, not one figure of the table can have tho faintest chance of

approximate verity (beyond the well-known -CIIOS of present eccen-

tricity), or the remotest shadow of connection with any knowledge.

On referring to Croll's "Climate and Time," it is plain that this

table merely repeats the last third of his 3,0CH),000-year table.

Y'ou have either not seen the source of the formuho he used, as

given on his p. 312, or not noted the data there given, or not looked

into the nature of them.
Leverrier first published them, it seems, in the "Connaissance

des Temps" for 18-13 ; but also separately in 1845. The tit-le of his

pamphlet is "Metnoire sur les Variations Seculairca des Elements

des Orbites, pour les Hcpt Blanetes I'rincipales." Of course, only

seven were then known ; and he showed that whatever the number

of planets to be taken into account, the eccentricity of each one of

them is subject to that same number of inequalities, each having

its own magnitude and period, dependent (each one) on the elements

and masses of all the planets. That is to say, supposing seven

acting planets (as he then did), the centre of each of their orbits

must be describing a curve compounded of seven different circular

motions, all of different radii, and different angular rates (or

periods of turning). We must not (in any case, as that of tho

earth) associate any one of the seven inequalities with any par-

ticular planet, for each depends on nil tho planets. Now, 1 must

beg your attention to the rates of angular motion of the seven

arguments Leverrier then found for the earth's seven inetjualities.

Instead of copying each rate, I shall make it clearer by giving the

number of revolutions and twelfths of a revolution that each

argument had to make in a million years, the duration of your

table, or rather of the last third of t'roU's.

The argument of the biggest inequality,

(which is -0189) makes 5 revolutiims 10 signs

The next (OlOl)) „ 13 „ '• „

„ third (-0106) ,. 2 „ 13 „

„ fourth (OllS) „ 13 „ 3 „

„ fifth (-010(1) „ 4 ,, 1 „

„ sixth (-0021) ., 17 ,, 4 „

„ last (-000.5) „ 1 „ „

These correspond, you will find, with Croll's figures, on his p.

312, and are the numbers uf turns that he or his computers have

supposed each of the arguments to make in one million years.

Leverrier took the trouble to reckon and give, in elaborate

tables, the change that any small correction to the then supposed

masses of any of those seven planets would make in both the

magnitude of each of his i'J inequalities, and tho rate of its

argument's motion (consequently its period). No such correction

has been applied, though the estimates of all the masses but

Jupiter have had to be amended, since 1843, far more than he

probably thought possible. But now just imagine faintly the efiect

on your precious list cf maxima and minima by such a slight niicro-

I scopic amendment in, say, the second biggest inequality's rate of
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circulation as would malie its revolutions in the million years one
more or less than these 131

!

Of course, the minute change of 5, or even of 1, per cent., in the
rate of any of the first four arguments' movements, would utterly
change the whole table's character—double, perliaps, some maxima,
and turn others into minima !

After adding to his " Sept Planetes Principales," a few years
later, a heavier than all but two of them—yea, heavier than the
aggregate of all its five inferiors, of course, Levcrrier, could little
think of undertaking such a task as repeating all this for tlie sixty-
four inequalities of all the eight ! Will any one ever think it worth
while ? Not, I should say, unless with some grounds for thinking
the list of colossal planets (the Jupiter-Neptune class) complete.
A single addition must, hke that of Neptune, make all antecedent
reckonings as vain as these. It is not, observe, that Mr. CroU had
to add an eighth inequality merely to the seven he has taken ; but
each of those seven is separately revolutionised, both in magnitude
and period.

Moreover, it is not as an eighth added to seven, but a third
added to hvo—the third heaviest of four (formerly three) that
Neptune enters. His task, Leverrier found much eased by the
insignificance of our four little inner planets in face of what ho
supposed the three big ones. Those he treated first by themselves
as a " syst^me qui est independaut des autres planetes "

(p. 46).
But not independent, he soon found, of Neptune ! Each of those
that he treated as having but three of these inequalities, he would
now have to reckon subject to four ; and then treat the four
interior as each subject to eight. He tabulated the elements of
these (pp. Gl, 6G) on the then theory (of no Neptune), but no
further than to lOO.COO years, past and future ; and, of course,
would have been the last, I suppose, to have now assigned those
reckonings any value beyond the 10,000. The earth's orbit's
eccentricity, probably now below its average (though that is not
certain), will continue decreasing for between twenty and thirty
thousand years, to a minimum possibly as low as 'OOI; and in
another 20,000 rise again to about its present value. Further than
that, Levcrrier would certainly have denied that a single figure of
Croll's and your tables is worth the good vermin-killing arsenic or
lead of its ink. E. L. Garbett.

P.S.—To show how utterly superseded and worthless, even had
Neptune never hecn found, their great author must latterly have
held the data whereon Croll's table (p. 123) is based, it may
suflice to quote this from p. 23 of the " Momoire," as printed in
1815, but calculated in 1839 :—
"Si les qnantites /(, /i', ft- . . . qui representent les erreurs

possibles des masses etaient considerables, la determination des
variations qu'elles pcnrraient introduire dans les coefficients que
nous venous de calculer [i.e., all those Croll has used] serait presque
impracticable. Mais il est au contraire tres vraisemblable que ces
corrections ne sent que des petites fractions des masses admises
aujourd'hui [1839J, qu'ainsi pour Jupiter, /(' est au-dessous de
•002; que pour Saturne, /i^ ne depasse pas 'Ol

;
que pour Venus,

la Terre et Mars, n}, fi-, et ;i^ ne depassent pas 'Ol. Les masses de
Mercure et d'Uranus seules presentent une grande incertitude, et il

ne^ serait pas impossible que ;t ne put s'elever a -\, et /i"^ a ^\„ on
meme plus."

Now, in only two cases, Venus and Saturn, have the amendments
he found necessary in the " Annates de I'Observatoire" been
within the limits he had thus anticipated as possible. The denomi-
nator of Jupiter's mass, 1,050, which was not to err 2 thousandths,
has risen in Chambers's " Astronomy " (on Leverrier's authority)
to 1,040. That of the earth's mass, not to err beyond 4 per cent.,
he soon made from 356,354 into 314,000—a change above 13 per
cent. ("Ann. de I'Obs.," 1858). That of Mars, limited to the same
possible error, falls 12 per cent., from 2,680,387 to 2,994,790
("Annales," 1861). That of Mercury, which he reckoned as
1,909,706, which "ne serait pas impossible" to err by a third, he
had to lower by three steps, finally to 5,300,000 ! And the denomi-
nator of mass of Uranus, which might have to be altered a /e«/?i,
" on meme plus," falls from his 17,918 to 24,899 in Chambers, or
leas than Ihrce-qunrtcr.i thereof.
Even had his elaborate corrections then been applied (which

none have), and were there no AVji(iuic, I should deny that we have
the slightest knowledge whether the terrestrial eccentricity, say
50,000 years ago, was increasing or decreasing, or that one maximum
or minimum in this table can teach us more than if the whole had
come from shaking a lottery-bag. E. L. G.

" WHAT MAN HAS DONE.'

[1615]—I hold it important that nothing that has been done
should be stamped by the editor of Knowleoke as impossible.
Lately, sir, yon spoke of looking through a refractor at the sun " of
course, with a smoked glass." That, of course, is otioso. In May,

An oculist told me I had gone

1845, at 11 a.m., I, being then thirteen, in lat. 54° N., looked
steadily at the sun through a glass (2-in. object-glass, if I

remember rightly ; it showed Jupiter's satellites well in all

unclouded weather) surveying the spots, &c. I cannot say how
long—perhaps ten secouds. I had no pain or other inconvenience
after, and that eye is now keener than the other. I cannot under-
stand how I escaped ; the more as Socrates remarks in the
" Phaxlo," that those who look direct at the ccZijj.scrf sun, instead of
at his image in still water, lose their sight. This shows, by the
way, that smoked or coloured glass was not used, though Socrates
.'peaks (in the Clouds) of burning-glasses, and a darkened glass is

smipler than a lens.

In Jan. 1877, 1 glimpsed a
star at about .c in this dia-

gram of the face of Taurus.
I have tried hundreds of

times since, but never saw it

again till last month, and a
few nights ago.* It must be
a telescopic ; or is it a vai'i-

able, with long period ? I

should be much interested if

you would tell me of what
magnitude it is.

In 1864, a friend showed
me a page of the Times pho-
tographed in carte de rititc

size. I at once read four
lines of the first leader,

quite fluently; but was there
stopped by an intense pain
in both eyes. I find that

the height of the letters

would be one-sixth of that
of the leader type of the Times.

very near blindness.

I am delighted you have taken up the question of bad type. I

have long thought severe legislation, prohibiting small type alto-

gether, can alone save our posterity's eyesight. I find my sight

failing now; your correspondence type wearies me even in strong
daylight; italics I find inuch harder than Roman letters, and Greek
more trying than these. MS. I find perfectly easy to read, which
I should not h.ave expected. From these data, were I to bring in a
Bill, I should propose to print Greek books in Roman letters (as

was often done in the middle ages ; they used Greek letters for non-
Greek tongues also), to prohibit the use of any type below, say, that

of your principal articles, and, above all, to cease the printing of

notes and extracts in smaller type. The eye has to change its

focus; this practice is the most trying of all printer's devilries,

save the American one of beginning an article in decent type, and
screwing you up, line by line, to a sort only half as large,

I reported to you once that, in March, 1881, I had, aided by a

globular nimbus, seen Venus as a crescent with the naked eye. Yoti

replied in an early number of Kxowleuge that it was impossible ;

but I am as certain it was true vision as I am of my boyish feai

with the sun, which I know must seem to most appropriate to

Apollo chiefly on the hoie side. H.\llyards.

[I am wholly unable to recognise the aeterism drawn by
" Hallyards." If, by the aid of a star atlas, he will letter the
principal stars in the group, I may be able to tell him something
about his J'.

—Ed.]

FORECASTING THE WEATHER.

[1616]— Under the above heading there appear, in an Almanack
distinguished for the amount and value of its information, certain

remarks which I think are incorrect. They appear to have been
written by a member of a weather-oiEce, and have remained
unaltered for the last nine or ten years.

They begin thus :

—
" Depressions on the surface of the great

aerial ocean surrounding the globe are marked by the barometer."
Now, the " great aerial ocean," or, in plain language, the atmo-

sphere, is subject to the laws of gravitation, like all other matter.

It is densest at the surface of the earth, and becomes more and
more attenuated the higher we go, till it finally disappears. It,

therefore, has no surface, and can have no depressions.

The barometer merely measures the weight of the atmosphere.

The writer in the Almanack apparently does not know the
reasons why the atmosphere is so much lighter during gales of

wind and storms of rain, and so much heavier during the prevalence

of fine weather and light airs.

He then informs us that storms travel with a velocity varying

* Not with direct vision, but aa an undoubted fact, and more so

than in 1877.
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from twenty to forty miles an hour, which is probable enough.

But, he continues, "we have the testimony of captains ot some of

the transatlantic steamers that thev have oxperioni.L'd heavy scales

on the American coast which have ti-avelled with them all the way
to Europe with nuabatcd force."

How is this possible? No steamer that over was built could

cross the Atlantic during a contiimous gale at an average speed of

thirty miles an hour, or even half that.

The article concludes with the remark that " very much yet

remains to bo dono before we can call meteorology an exact

science." This :a indisputable. Sigma.

[While I am absolutely in accord with "Sigma" in his conclud-

ing sentence, he seems to me to misapprehend the passages on
which he comments. For (1) The atmosphere undoubtedly has a
surface as sharply defined as that of the ocean itself ; and (2) I

cannot read the part he quotes with reference to the Atlantic gales

as indicating that a steamer has ever got into one particular pan
of a (more or less) cyclonic disturbance, and travelled with it 3,000

or 4,000 miles I The vessels may well have run into and out of

half-a-dozen vortical depressions travelling approximately in one
direction during her voyage.

—

Ed.].

PHOTOMICKOGRAPHY.

1^1617]—In reviewing "Photo-Micrography" by A. C. Malley,
yoQ say that " many observei-s are sutliciontly export in sketching
with the camera lucida, the neutral tin plate, or SomnuMing's steel

disc; but nnfortunatcly their witness does not always agree
together, and their draughtsman will not unfrequently give very
different sketches of the same object."

I met with a very striking illustration of the latter part of this

sentence last week, and I take the liberty of sending you the photo
and the notes I made upon it. I have done a little at photo-
micrography for some years, and feel sure you wonld do many of

your readers great service by showing its advantages. It was no
smaU trouble in the old collodion days, but it is simplicitj' itself

now, and the advantages are both manj' and great.

The photograph represents one of the two mandibles of the
parasite of the beetle {Gamasiis Coleoptratorutn) . The length is

only the one sixty-sixth part of an inch, and it is only about the
one five-hundredth part of an inch in width. In the " Micrographic
Dictionary," a widely different representation is given of it from
that revealed by photography ; and it is not difficult to see that no
great harm could be done if the mandible were such as there
represented. Every one who has looked at the parasites which
cluster on the under surface of the beetle, must have wondered
liow they contrived to keep their hold upon a host so active, and
with a body so little likely to afford a safe footing; and then, if

able to keep their hold, how do they obtain their food from a
creature so well-armed as the beetle .'' An examination of the feet

of the Gamasii.^ Coleoptraturum shows that he will not be easily

shaken off; while the pair of mandibles with which it is armed
suggest the power it has of obtaining food.

The part of the mandible here represented, when cut off and
mounted in Canada balsam, is only just visible to the naked eye,

but when enlarged, presents, with its finely pointed and gracefully
curved hooks, with their three teeth on each side, a sufficiently

formidable instrument of torture. George SoCTn.\LL.
[This letter was accompanied by a photograph of the mandible

of the Gamasus coleoptraforum, and a fac-simile sketch of the
engraving of the same object in the "Micrographic Dictionary."
The very considerable difference between the natural and artificial

representations of the same object is, as Mr. Southall intimates,
very striking, and well illustrates the justice of our reviewer's
dictum on p. 134.

—

Ed.]

THEEMO-CHEMISTEY.

[1618]—It is a well-known fact that when two elements combine
heat is either rendered latent or latent heat is rendered apparent,
according as the combination of the atoms in the compound is (1)
less strong or (2) more strong than the combination of the atoms
in the elementary molecules. Has any good explanation been given
of this fact !' If not, does the following theory explain it?—That
since atoms of different elements have a greater attraction for one
another than atoms of the same element, the atoms in the molecule
of the compound will vibrate with smaller paths than they would
when existing in the molecules of the several elements forming the
compound. The energy representing the difference of these two
sets of vibrations would be given off in the form of heat. This
theory would explain the observed phenomena, since the stronger
the chemical compound the more heat is there developed on its

formation from its elements. Also, it is certain that, whatever the

causo of tho heat whicli is given oil', this boat is pruduced by
changes inside tho moloculo.

1 know not if the Theory of Vortex Atoms offers any solution of

these thermo.chemical dilliculties. Perhaps you could enlighten
mo on this point. Gilks Dm henkv.

IX.SCIUHKD HOCKS.

[1G19J—In going thi'ougli a field here a short time ago, 1 hap-

pened to cross one of those rocky knolls, common in this dia'.rict,

covered, all but a small patch on tho top, with a thin coating of

turf. On this bare spot I noticed what looked like jiart of a rough

circle close to the edge of tho grass. Turning back the turf, I

found a spiral figure about 15 in. in diamcfcr inscribed on the rock.

Further invesligation revealed a number of figures somewhat like

what 1 have drawn liclow, roughly cut and evidently much worn,

in some parts almost gone. In the same field, at a distance of about
50 yards, I have since discovered another similarly-inscribed rock ;

and in a neighbouring parish, during one of last winter's storms, a
group of the same kind of markings was exposed on a flat rock
surface by the blowing over of a large tree.

Can any of your arclueological readers inform me as to the origin

and use of these inscriptions ? Hugh McMeistek.

THE DOCTKINB OF CHANCES.
[1G20]—Whitaker's Almanac for this year contains an article on

"The Doctrine of Chances," whicli gives some clear information
on the subject in a condensed form. But tho illustration of the
subject numbered 9 at page 408 of the Almanac is curiously
erroneous. The so-called illustration is as follows :

—

A speaks truth three times out of four, B four times out of live,

C five times out of six. What is tlie chance of tho truth of an
event which A and B agree in asserting, but which C denies P The
event (according to Whitaker) happened, if A and B both speak
the truth and C lies ; it did not happen if A and B both lie and C
Bjieaks truth. Tho chance is therefore as follows (I am still quoting
Whitaker) i—

This fraction is equal to
-\f, therefore the odds are 12 to 5 in

favour of the event having taken place.

Whitaker does not perceive that the system of multiplying the

fraction which represents one probability by the fraction represent-

ing another probability Is in no wise apiilicablo to the case which
he has created. vSuch a system would load to most absurd results.

For instance, if a million people testify to an event, common-sense
tells one that it is highly probable to be true. But the plan of

multiplying fractions representing each individual's credibility would
lead to a very minute product when a million persons are involved,

and would tend to show that a fact testified to b}' many witnesses,

instead of being highly probable, is just the reverse.

The proper way of dealing with such a problem seems to be to

take for it the chance of both A and B lying. This is ][Xl—z'r,-
Therefore the chance of their speaking the truth is iji ^° that it

comes to weighing the words of a person who speaks tho truth

nineteen times out of twenty against that of another who speaks it

five times out of six. llodifying Whitaker's formula in this

manner, the odds come out 19 to 5 in favour of the event, instead

of 12 to 5. Chas. G. Su.\w.

LETTERS RECEIVED AND SHORT ANSWERS.
Jas. Bow.ma.'?. Shall have immediate attention. 1'he note was

part of the advertisement. The publishers had nothing whatever
to do with it.—M. F. W. sends a sketch of a pair of champagne
nippers, " registered Aug. 10, 1878," which he imagines to be
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identical in principle witli tlie "tisli" nippers described on p. 117-

The latter, however, act by opening:, while JI. F. W.'s appear to do
so by closing. The latter cost a shilling. The former so small a

fraction of a penny that they are given away.—CnAs. Rose. Marked
for insertion, the purely theological portion being excised.—C. C.

D.wis. Your tracing is, per sc, valueless, because everthing depends
upon the aspect of the window. Dialling is a matter of spherical

trigonometry, and all I can say here is that the edge of the gnomon
must, in every case, be parallel to the axis of the earth. Go to

some second-hand bookseller's, and get sucli a book as Ferguson's
"Dialling," Leybourn's "Dialling Improved," by Wilson, &c.

—

Leipsic. Nothing surpasses Chauvenet's " Spherical and Practic.il

Astronomy," published by Lippincott & Co., of Southampton-street,
London. For details of the aspect of the sky, consult Webbe's
" Celestial Objects for Common Telescopes." Star Charts in the

"New Star Atlas" by the conductor of this journal. Celestial

globes of Newton, Wyld, Stanford, or any geographical establish-

ment.—G. P. M.iCK. Certainly man can exist at a temperature of

degi'ees. I cannot, without an amount of searching for which
1 have no time, tell you the lowest temperature experienced
by Captain Nares ; but Gorochow noted —81° (i.e., 81^ below
zero!) at Werchojansk, on Dec. 30, 1871; this is only in 07^' 20'

north latitude.—P. h. W. Newcomb's.

—

UnX'LE John. No proof
exists "that this planet is in ,a semi-fluid state;" at any rate,

the crust is so thick that the entire globe behaves as a solid. Were
it otherwise, the thin, solid shell would slip round the Huid internal

spheroid, and the phenomenon of the precession of the equinoxes
would not exist. No; it is absolutely imiios.-iihh' "that the
planet has a rotation from north to south of a few inches a
year!" I have not heard of "the rapid movement of the
fixed stars " to which you refer.—E. A. Tixdall. My good
sir ! do not imagine that I resent the expression of any
reader's opinion (be he a subscriber or not) upon a question on
which he is competent to give it. I merely entered a mild protest
against yom- quasi-Papal fashion of teaching me how to edit this

paper.—A. J. W. The explanation of the telescopic disc of a star

involves some pretty abstruse mathematics, the phenomenon being
dependent upon the very nature of light itself. In fact, the larger

the aperture of the telescope the smaller that disc is. It is the
quantity of light we receive from a star which determines its

"magnitude." All fixed stars are, in reality, absolute points. A
planet is a totally different thing. It is sutficiently near for ns to

see its real surface. Here is a simple experiment for you. Foctis

your telescope, with its full aperture, on Jupiter. Now, by the aid

of a blackened card diaphragm, cut, down the diameter of your
object-glass to IJ inch, and again look at the planet. Its size will

remain the same ; albeit it will look very much dimmer. Repeat
this with a star, and you will find that the cutting down your
telescopic aperture will notably increase the size of the spurious
disc.—T. Ckawford. Thanks for the trouble you have taken

;

but the length to which the extracts run render them quite
inadmissible. The divining rod (or " finding -stick" of the
West of England) is a very old superstition. For a rational

explanation of its action read Carpenter's " Mental Physiology."
— R. T. Palmer. No; the question was never answered.
Can any one inform our correspondent how glass-tnVie pens are
made ?—II. Pillev. Chambers' " Mathematical Tables," published
by W. & K. Chambers, London, will cert.ainly suit you. Price not
given, as this is not an advertisement column ; but it is a cheap
book, under four shillings.—J. H. D. points out, justifiably enough,
the " fanciful absurdity " of supposing that " height and depth " in

Ephesians iii., 18 v., represent separate dimensions, as alleged by
" E. L. G.," in letter 1588, p. 137.

—

L.^titude. As good and cheap
a book as you can obtain is Young's " Navigation and Nautical
Astronomy," published by Crosby, Lockwood, & Co. in " Weale's
Series." There is a volume of tables in the same series for use
with it, wliich I have some idea you may get, bound up with it.

At .any rate it is purchasable separately.

—

Antony Gliins. I am
ignorant where the fire-extinguishing grenade is procurable—J. W.
Manxino. No mi6take whatever; 5i feet represent the /ocus of

the object-glass, not its aperture. To an eye, 5^ feet on the other
side of the focal image formed by such an objective Jupiter, or any
other object, would appear of the same size as he does to the naked
eye. As, however, we approach this imago we obviously begin to

magnify it.—A. E. R. I know of no such tables ; but, of course, an
ordinary proportion sum will enable you to find what you want ; 1 lb.

of coal will raise 11,000 lb. of water 1 degree, whether such water
be at a temperature of 35 or 7'J.— A. J. Gaskin. 1. The fault is

not due to the formation of "an electric film," but to the fact that
the current is not strong enough to properly govern both sets of

electro-magnets simultaneously. Probably your lower lamp offers

less resistance than the upper one. Measure the resistances if

you can. By increasing current, or joining the lamps in

series instead of parallel circuit (providing you can get

the necessary EMF), you will jirobably be able to over-

come the difficulty. In the latter case, however, you wculd
require short-circuiting plugs or switches. 2. The impression

of the steps, &c., probably had its origin in their radiating heat

at a slightly different rate to the surrounding water, and so modi-

fying its crystallisation. The subject, though, is obscure.—E. C.R.
Your " extra luminous patches" on the sun were nothing in the

world but/(ic»/a, which were first observed by Galileo some 274

years ago. See Knowledge, Vol. IV., p. 179.—H. C. Wellington.
No books or pamphlets have, so far as I am aware, been published

on the new method of reckoning time ; although a mass of corre-

spondence on the subject has appeared in divers journals.—J.

Hekbert. While quite agreeing with you as to the desirability of

the adoption of the new time, 1 greatly fear that the chances of

its being so adopted are rather remote. I have it on good autho-

rity, that a strong opinion against changing the existing mode of

reckoning was expressed at the recent meeting of the Royal
Astronomical Society ; and if astronomers, as a body, set

their faces against it, the chances of its ever coming
into popular use are very small. The " Nautical Almanacs,"
moreover, so far iJublished {i.e., up to 1888), adhere to the old

form of reckoning. For this reason I think it improbable that
" F.K.A.S." would be disposed to make any change in his " Face of

the Sky " until the (question is more definitely decided.

—

Waltek
MoODIE. The Dramatic lievieir is published at 12, Catherine-street,

Strand, London. Price not given for a reason repeatedly stated.

M.D. (Glasgow). For reply to your first qnery see Knowledge,
Vol. v., p. 351. In answer to your second, the time kept at the

railway stations, post office, &c., is Greenwich time, and the pheno-

mena of Jupiter's satellites, of course, will occur at the times given.

But Gla.-'joie time, i.e., the time obtained by the tr.ansit of the sun

or a star over the meridian of Glasgow, is 17 niin. 11 sec. before

that at Greenwich. For example, Greenwich mean midnight would

be only llh. -12min. 49Bec. p.m. at Glasgow by local time.—W. II. G.

kindly sends us the information that a course of six lectures is

now being delivered at Derby under the auspices of the Gilchrist

Educational Trust. The lectures take place every Wednesday
fortnight. They began on Jan. 21, and will terminate on Marc!)

25. Our obliging correspondent omits to mention the subject.

—

CVMRO. The pole of the heavens is simply that point in space U>

which the extremity of the earth's axis points. Hence, if that axi.s

have a conical motion the celestial pole will describe a circle in the

sky, which, as a matter of fact it does. In the time of Hipparchus

our present Pole star was 12° from the Pole; 215 years hence it

will be less than 30' from it. After some 12,000 years or so Vega
will be the Pole star, and so on. Of course as the Equator is

always 90° from the Pole it will have a corresponding motion,

which gives rise to the Precession of the Equinoxes.—H. Trieman
Wood. Received with thanks.—The President of the Society

OF Architects. Received with thanks.

—

Borderer. I am
tempted to think that if springs "break" immediately upon

a gale of wind it must arise from the very great diminution

of atmospheric pressure which occurs at such a time. Thi-

subject of the actual temperature of the sun is one on which we
possess but few trustworthy data to guide us. On the whole

the most probable temperature of the solar surface is not foi-

from 18,000 deg. Fahrenheit. The most intense obtainable artificial

heat scarcely reaches 4,000. Nothing isknoYvn of the central heat of

the sun.— II. Brain. Where the ball is hit fairly in the middle,

the angle of reflection is equal to the angle of incidence ;
where

"side" or "screw" is employed a ball may be made to do all

sorts of things.—T. Lvne Coode. I have nopamplets on cremation

whatever. Write to W. Eassie, Esq., 11, Argyll-street, London, W.
See paragraph in capital letters Yvith which the heading of the

correspondence column concludes.

—

Ja.mes Burn. Too purely theo-

logical for admission.—F. W. H. I am afraid that we are drifting

into mere logomachy.

—

Sir John Lubuock. Received with thanks.

—Lover of Knowledge asks for an explanation of the theory ot

ginger-beer plant; and further, whether after fermentation it is

intoxicating in any degree, and Yvhat effect it has on the human
system as an article of food ?

—

Anthropological Institcte and

Park.es Museum. Received with thanks.—An Earnest Thinker.

Indeed I am not ungrateful for the real courtesy and kindness

which can alone have prompted your gift of " The Blessed Hope" ;

but I can only repeat the words of the Scottish idiot on returning

the dictionary which some one had lent him: "I've read it u

through ; but eh ! it's a vair disconnectit bulk !

"

The Cutler's Company of Sheffield approved on Wednesday :>

scheme for holding an Industrial Exhibition illustrative of Sheffield

manufactures during the coming summer. The Duke of Norfolk

has promised a handsome subscription, and over £1,000 has been

contributed to a guarantee fund.
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Our {-nbrntorC'' JToliimn.

We ifive here, tceek by iecek, a terse description of such of the many
inventions as ire think may be of use to our readers. Where it is

possible, the number of the patent is quoted, to enable those tcho

desira fuller information to procure the specification from the

Patent Office in Cursitor-street, Chancery-lane. Wc shall, gene-

rally speaking, confine ourselves to the more recent inventions; but

it often happens that an article comes under our notice which,
nlthough not quite novel, is worthy of mention for its utility and
ingenuity. In sitch a case wo should not hesitate to refer our
readers to it. And while we thus increase the interest of our pages,

we at the same time assist the inventors b'j giving greater publicity

to their inventions (KNOwtEDGE being a popular magazine) than
is accorded by the most excellent trade journals.

READING STAND.
1 Patented 1S84.]—This is a simple, secure, and convenient sup-

(HTt for newspapers, magazines, books, &c., while being read at

table, or by invalids in bed. Patented by Jlajor-Gcneral Davis,
i'he weight of the base is such as to ensure stability, even at the
rxtreme edge of a table. A wire cord with a weight at the left

side is so arranged as to lie over the margin of a book, and keep
the leaves open. The right side of the wire cord, being lighter, is

• asilv raised with the leaf in tnrning over, and tlius onlv one hand

need be used. The weight can, however, be moved on tlic cord if

desired. The upper surface of the base is covered with Utrecht
velvet, which prevents the newspaper or book from slipping. The
wire frame is also made to fold down ilat for convenience of

packing, and to slope back so as to be adapted for various sizes of

books. The stand is also useful for supporting music, drawings,

documents, &c., while being read or copied.

VENTILATOR AND WARMER.
' Patent No. 3,725, 188-1.]—Mr. George Crapper, of Chelsea,

-Middlesex, has patented an invention relating to a simple means for

utilising the otherwise waste heat from kitchen-ranges or other fire-

places for the purpose of ventilating house-drains and soil-pipes or

for warming and ventilating apartments. The ordinary system of

soil-pipes is retained, and continued up above the parapet or eaves
of the roof of the house as heretofore, but the cowl on the top is

dispensed with. A cast-iron air heating chamber is fixed in the
flue at the back of the range or fireplace, and from the bottom of

such chamber a wrought-iron pipe is connected with the nearest

point in the drain. From the top of the said chamber a ventilating

or np-cast pipe is carried to a sufiBcient height in the flue through
the side of the chimney jamb or otherwise to the external wall,

whence it is carried up above the parapet or eaves of the roof. The
action of the heat in the flue raises the temperature of the chamber,
and thereby causes a powerful current of air to pass down the soil-

pipe, along the drains, and up the up-cast pipe or shaft. The direct

communication of the drain with the sewer is cut off as usual bj-

means of a syphon trap with inspection chamber, which chamber
is provided with an inlet for frcsli air fitted with a mica or other
suitable valve opening inwards, so as to be closed by the internal

pressure. It will also be readily understood that, by carrying the
pipe which communicates with the lower part of the heating
chamber out into the open air in lieu of into the house-drains, a

constant supply of jiuro air may bo drawn into the said chanibor>

and directed in n more <n- loss heated condition by pi|)os lending

therefrom to any part of tlio buikling, thereby effectually warming
and ventilating it.

DOOU-MATS.

[Patent No. 5,9;>1. 1S81.] .\ new form of mat lias been

patented by Messrs. Bates & Co., in which strips of vulcanized

iiulia-rubber are arranged between bars of wood, metal, &c., these

being kept apart by small washers, and tlio whole secured together

bv rigid or flexible fastenings as may bo required. The india-

rubber jfrotrudes above the wooden strip i.

INDICATING DOOK-FASTENEU.
Tuis is a very ingenious piece of furniture, patented by Mr.

.\shwcU (who has entrusted its numufacture to Messrs. U. & E. J.

Dale, Ludgato-hill, E.C.) The i'astenor is fixed in any convenient

part of the door of the a]mrtnient to which it is to bo applied.

The illustrations may almost be left to explain themselves. 15y

Inside view of bolt, half actual size.

simply bolting the door, the word " Engaged" is shown up on the

outside of the door, and when the bolt is withdi-awn, a white space

ajjpears in the place nf the word ' Engaged." This invention is

External view of bolt, half the actual size.

partieularl}- useful for the doors of consulting-rooms, photographic

studios, passenger siiips, hotels, &c. They are extremely neat in

appearance, durable, and can bo easily fixed upon doors of any
thickness, only requiring a small hole for the spindle to pass

through the door. Its actual size is but three inches in diameter.

The Electkk Lii.iit in Ixdcstrial Est-IBLIshment.-;.— It is now
universally conceded that the value of electric illumination in in-

dustrial establishments is measured by its intrinsic worth in

several particulars, each tending to increase or improve the pro-

ducti<jn manufactured under artificial illumination rather than its

cost in comparison with other methods of lighting. An unexpected
merit in electric illumination was recently forced upon the atten-

tion of the agent of a textile mill corporation in the Uinted States,

engaged in manufacturing fine sheetings, who introduced an incan-

descent electric lighting plant, which lighted about half of the mills,

the remainder being lighted as before by gas produced from the
destructive distillation of petroleum. lie received a letter a short

time later from the bleachery where the goods were finished,

stating that for some unknown reason about one-half of their goods
appeared dead and lustreless in comparison with the extra finish

obtained upon the remainder of the goods, which had been sub-

jected to the same processes. The result of a very careful investi-

gation showed that the unsatisfactorj' appearance of the cloth was
due to the small motes of carbon deposited by the burning gas,

and that the freedom from such carbonaceous matter in the mill

where the electric light was used rendered possible the more
brilliant finish to the goods.

—

Engineering,
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(ZPur Cf)cei£{ Column*
By Mephisto.

TTSEFUL END (lAJlE.

Blace. Black.

A.

n i

.'::i^

Whiib.

White with the move can only '

draw.

1. Kt to R4 (n) B to K8
2. Kt to B5 B to R sq.

3. KttoKt7(ch) K to Q2
j

4. K X B K to B sq. (b) \

White.

White wins with the move.

1. Kt to Eo (r) K to Q.2

2. Kt to Kt7 K to B3
3. K X B K to B2
4. Kt to Q6 and wins

(a) If 1. K X B, Black draws by K to B2.

(ii) Black draws, as White cannot possibly prevent the Black K
from occupying either B sq. or B2, for the obvious reason that with

every move the Kt occupies a square of different colour ; so does

the Black K, which prevents the Kt from commanding either BS
or B7 without giving a clieck and having to move again. But put

the Kt now (anywhere) on a black square, then White will win.

(r) If 1 , K X B, Black draws by K to B s:|.

CHE.SS IN SCOTLAND.

Game played by correspondence.

King's t;.^^r^.IT.

White
r. J, D.

1. P to K4
2. P to KB4
3. Kt to KB3
4. B to QBl
.-). B X QKtP (h)

6. Kt to K5
7. K to B sq.

8. Q to K sq.

9. P to Q4
.0. Q to QB3 (c)

Kt to Q2
12. KtxKt

Ela.k.
K. P. F.

P to K

1

PxP
P to KKt4
P to Q,Kt4 (»)

P to Kt5
Q to K3 (cl.)

P to KR4
Q to KB3 {-•)

B toQKt2 (.0

Kt to QB3
Castles (0
PxKt

White.
F. .J. D.

P to K5
BxP
Kt to QB4*
B to Q3
B to K4
BxKt
P to QKt3
KxP
K to Kt sq.

22. Q to Q2
23. Q to KB2
24. Resigns (./)

Blacit.

E. P. F.

Q to R5
B to R3 (ch)

P to BG {q)

Kt to K2
Kt to Q4 (?!)

RxB
PxP (ch)

Q to E6 (ch)

B toQKt2(i)
R to Q sq.

P toR5

NOTES.

{a) Black has nothing to gain by this move.

((.) Or B to Kt3, it he wishes to continue the attack,

(c) Black has a cramped position ; he would have done better to

exchange Queens.
(fl) B to QR3 was preferable.

Black.

White.

* Position after White's
15th move.

(e) Good ! If Black plays

B X KP. 11. Q X P, with a
dangerous position. If P to B3,
11. B to R4, and Black's pieces

on the Q's side are hemmed in.

(/) Kt X Kt or B to Kt.5 might
have resHlted in a safe defence.

(;/) A vigorous counter attack.

(fi) Compelling White to play

B X Et, parting with his useful

KB, for if Q moves, Kt x B,

winning a piece.

(i) A subtle device called a

masked battery.

(./) Black threatens P to Kt6,

which Wliitc cannot prevent. If

24. Kt to R5, P to Kt6. 25. Q to

K2, PxP (ch). 26. R X P, R to

Kt sq. (ch) and wins.

PROBLEM No. 140.

By W. C'o.\tes.

Black.

»,„ nnm.
'-""1 WH W^'- ^ '

.^ m
We ITS.

White to play and mate in three moves.

SOLUTION.

PuoBT.EM No. 147, BY 0. H. Labonm;, p. 140.

1. Q to R4
2. P to Q4 (ch)

3. Q to Q8 (ch)

If Black moves

K X Kt, or

K toQ3
Mate

the Kt or the

1.

accordingly. If P to B4, 2. Kt to B7 mate.

2. Q to Kt4 (ch)

3. P to Q4 (ch)

P on Q4, 2. Kt X P

K toB4
KxQ
Mate

and mates

ANSWERS TO CORRESPONDENTS.

^*# Please address Chess Editor.

C. E. L. D.—Though a piece giving cheek is pinned in front of

its own King—in fact, under no conditions whatever— may a King
move into check.

P.1RTEN0PE asks "whether it is allowable to exch.aiige a Pawn
reaching the 8th sq. for a piece of the opposite colour." We do

not care whether it is allowable or not—it is nonsense in any case ;

and it the law permits of this, then the sooner practice does away
with the law the better. Therefore we say decidedly not.

K.WE.NsnoE points out that our note "j" to game p. 1G2 is not quite

correctly worded. White would first move his K to R 2, then the

threat of R x Kt would hold good, for if R x Kt at once Kt to B6 is

impossible, the white Kt being pinned by the B.

W. W. Be.^l'mont.—Problem received with thanks.

Correct solutions received : Problem No. 147, W., E. Louden.

Problem No. 148, W., Ravenshoe, E. Louden, "W. T. Hooteu.
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THE FALLS OF NIAGAEA.
By Richard A. Proctoe.

I
WRITE these lines in view of the Falls of Niagara.

The very room in which I am writing, though the

walls of the house to which it belongs are of more than

the usual s-trength, vibrates like the cabin of an ocean

steamer. The roar of the mighty Horseshoe Cataract, com-

bined with the more distant but distinguishable tones of the

American Cataract, fills the air with resounding evidence

of the might of gravity. That is with me the special

influence of this stupendous natural phenomenon. It seems

to speak to me of the energy of that force which alone, of

all the forces known to man, seems to bo the constant,

ever-present attribute of every particle of matter. When
I first saw Niagara from a great distance, the idea of

solemn calm, which Dickens found most impressive even

when close to the great cataract, forced itself on me as

the chief and overruling idea suggested by the contempla-

tion of the imposing spectacle presented here. Even then,

however, the sense of constant increasing energy as.sociated

itself with the sense of calm and almost of rest. If two
ideas so incongruous as rest and work can ever fill the

mind simultaneously, it is when, as at Niagara, we see a

force at work unceasingly. Re.stfully, though unrestingly

—restfully, because so easily and steadfastly—the great

cataract does its work. The consciousness that for

thousands of years the same processes have been at work,

cutting their way through the strata of the raised land

separating Eiie from Ontario, the thought that for

thousands of jears the work will continue, till at last the

waters of Erie will find vent in a tremendous cataclysm

by which the whole face of the region between Erie and
Ontario will be altered, is suggestive of power so immense
that its exercise year by year, day by day, minute by
minute, seems, when compared with its totality, like rest

rather than like work.

But close by the ever-rushing masses of water, especially

by the shores of the upper or of the Lower Rtpids, one
cannot escape the sense of energetic action— at least, I

cannot, for my own part. The feeling comes on me that

here one sees gravity at its work. Here is the mighty

terrestrial eneigy which yet is but a sample on an e.^-

ceediunly small scale of the energy which operates

throughout all space, on suns as on planets, on systems of

suns as on solar systems, on systems of such galaxies, and

on higher and higher orders of systems absolutely without

end. We recognise terrestrial gravity at its work here,

however, only becau.so it has hei(! work to do on such a

scale as to atl'ord some idea of the real meaning of gravity,

and yet within such compass tiiat we can grasp the sense

of the work that gravity is doing. And it is because, vast

though the work is in one Ecnsc, it is so exceedingly minute

in another, that the scene piesented by Niagara is so

impressive when rightly understood. 1 lere gravity works

on just so much of tlii^ waters of the great lake system

between Jiritish Noith Anieiica and the United Stutes as

corresponds with tiie rainfall on the area whose drainage

reaches Lakes Supeiior Michigan, Huion, and Erie.

The supply is intermittent, the outflow almost uniform.

Very slight is the diifeience which a wet or a dry season

makes in the wateis of Niagara. But to think that the

rainfall cf this area, a downtall which seems locally insig-

nificant, is here concentrattd into tuch mighty musses of

water ! and, still more, to think that the gently-acting

forces by which the waters of the sea are rai.sed into the

air in the form of cloud, and falling thence as rain (in

which a portion of their energy of position is ])arted with),

are here represented by forces acting wilh such resistless

energy, such constant noise and turmoil ! To the mere

accident (in a sense) that the water raised from the seas

has here fallen on upraised regions instead of on the lower

levels, to the mere diflfereuce of height between the places

on which they fall and the sta level from which the sun's

heat raised them, we owe the tremendous forces represented

by the Falls of Niagara and the Upper and Lower Ea])ids

of this short but most active river. Nay, we may go further,

and yet be far within the limits of Niagara's wonders.

The clouds which float in the air over Noith America

contain within them potential energies enormously exceed-

ing all the forces at work here in Niagara, for they repre-

sent not alone the drainage of the Great Lake Valley, but

of the whole area drained by the Missouri, the Mississippi,

and the other mighty rivers of the continent. A small

portion of these energies, finding its way along the Lake
Valley to Niagara, is concentrated into the tremendous

exhibition of force which is so impre.^-sive—nay, so appal

ling— to all who stay long enough near Niagara to apprehend

rightly its significance.

Here, then, we have Niagara telling us of terrestrial

gravity, not only by appealing to our senses of sight and

sound in such sort as to overwhelm and confound ua by its

gathered energies, but also by appealing to our reason so

as to assure us that " these are but a porti(m " cf the great

force of gravity ;
" they utter but a whisper of its might,

the thunder of its power who can understand 1
" If, in

drawing but a most minute fraction of the earth's rainfall,

through a few hundred feet (the Falls themselves are but

IGO feet in height) the earth's gravity can present such

impressive evidence of its might, what must we think of

the whole energy even of terrestrial gravity 1 And terres-

trial gravity is less than the 300th part of Jupiter's gravity,

less than the .jOO,OOOth pai t of the sun's gravity, while

even the stupendous force of solar gravity is dwarfed

almost into nothingness by comparison with the attractive

mi'dit of SiriuR, Vega, Altair, and others of that chief

order of stars whose bluish white light tr-lls us of vastly

superior mass, and, presumably, of relative youth, from

what we know of the laws according to which greater and

lebs masses have longer and shorter stages of cooling—that

is, of life. Absolutely as nothing, in turn, is even the
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energy of these compared with the inconceivable energy of

the whole universe of suns.

We cannot follow step by step these tremendous pro-

gressions of force, or even take a single step along the
road which leads to this infinity of might. We are ap-

palled in contemplating them, even as one who stands on
the verge of a tremendous aby.ss whose bottom is lost to

his view feels giddy at the contemplation of depths into

which he cannot advance even by a single step.

—

Newcastle
Wcelly Chronicle.

THE PHILOSOPHY OF CLOTHING.
By W. Mattieu Williams.

III.—THE EEGULATION OF THE TEMPERATURE OP
THE BODY.

AS already stated, the skin not only assists in keeping
up the temperature of the body when its surround-

ings are below that which is demanded by warm-blooded
animals ; but it may, when necessary, also operate in

keeping down the bodily temperature when the surrounding
heat is excessive. Thus, the skin is a regulator of tem-
perature. In this action, as in others, the skin and the
lungs CO operate, and, as we shall presently see, clothing

may be made to assist.

Blagden and Sir Joseph Banks exposed themselves to a
temperature of 200^ in an oven constructed for the drying
of statuary, and their bodies, when thus surrounded, only
gained two or three degrees above the normal 98°, instead

of obeying the law of equilibrium by acquiring 1G2 addi-

tional degrees. M. Chabert, the " Fire King," whose
performances at the Argyll Rooms created a great sensation

in London, entered an oven heated to above 400°, taking
with him a piece of beef, which was cooked while he held

it there, showing the wonderful difference between living

and dead animal matter. Many supposed him to be an
impostor, but this was disproved. He really endured the
fiery ordeal, and was enabled to do so by the heat-regulatin"

functions of the skin and lungs, which, in his case, were
probably exalted either by training or natural constitution.

I have seen men endure a much higher temperature than
this for a short time in the course of " pot setting " in a
glass-house. The old crucilile, a huge receptacle for

eighteen or twenty hundredweight of melted glass, is in

a chamber with glowing, red-hot walls, the crucible itself

also red-hot. The men chip this out from its setting, to
which it is vitrified, remove it, re make the bed with clay,

and then take another bright red crucible from its oven,

and erect it firmly on the place of the old one. Any
sudden cooling would crack the pot, which is far more
sensitive to changes of temperature than the men who
handle it.

I am told that at Mackenzie's Enamel Works, Pimlico,

the men work daily at a temperature of 300°. Chantrey's
workmen were accustomed to enter the drying-oven when
the floor was red-hot and the temperature of the air up to
350°.

Examples of this kind might be multiplied, all showing
that, in spite of the fact that a rise of ten or twelve degrees

of the temperature of the blood would be fatal, the human
body may be immersed in an atmos|)here having a tempera-
ture of one or even two hundred degrees above the fatal

limit without itself reaching it. In an ordinary Turkish
bath anybody in good health may sit without inconvenience,

or even with enjoyment, in a chamber where the thermo-
meter stands at 212", provided always there is no contact

with a conducting substance. I do this frequently.

These facts are usually explained by the evaporation

which takes place on the surface of the skin. The millions

of sudoriparous ducts pour the secretion of the sweat glands

out of the skin-pores, and there the external heat converts

the liquid into vapour. In thus converting liquid water into

aqueous vapour nearly 1,000° of temperature disappear.

When heat is doing other work it ceases to manifest

itself by rise of temperature ; thus in expanding the water
into 1,700 times its bulk of steam, the heat becomes latent

as it is called, or more properly speaking, temperature is

converted into mechanical work ; the work of expansion

and uplifting the air which by its pressure resists such
expansion.

This evaporation of water from the skin plus that from
the lungs is accepted by physiologists as a sufficient explana-

tion of the near maintenance of the normal temperature of

the body under the circumstances described, but I confess

that I am unable to accept its sufficiency. Let me be
understood, I do not question its efficiency, but do question

its siifficienct/. Its cooling action is unquestionable, and is

unquestionably great, but is it great enough to explain the

phenomena 1

I was first led to question this on reading certain falla-

cious statements that are repeated in all, or nearly all, the

text-books on physiology. Thus Dr. Carpenter says, " The
means by which the heat of the body is prevented from
rising above its normal standard, even in the midst of a

very high temperature of the siirrounding air, are of the

most simple character. The excreting action of the skin is

directly stimulated by the application of warmth to the

surface ; and the fluid which is poured forth, being imme-
diately vaporised, converts a large quantity of sensible

caloric into latent, and thus keeps down the temperature

of the skin. By this provision the body may be exposed
with impunity to dri/ air of 600° or more, so long as the
supply of fluid is maintained. But it cannot long sustain

exposure to air saturated with vapour, even though this be

not many degrees hotter than the body ; because the

cooling action of the skin cannot then be carried on."

In sujiport of the same the.ses, Dr. A. Combe quotes the

following from the Gazette Mklicale, of Paris :

—

A gentleman recently visited the baths of Nero, near Pozznoli,

the ancient Posidiana^. To reach the bath, he had to pass along a
naiTow winding passage of about 120 yards in length and seven
feet high, by about three in breadth. A little within the mouth of

the passage the temperature was 104^, in the upper strata of the
atmosphere, and 91° near the ground ; farther on, the air was filled

with dense vapour, of a temperatare of 118° above and 111° below;
and over the bath it was 122', the heat of the spring being 185°.

After proceeding for about one-third of the length of the passage,

he began to feel a sense of oppression and discomfort, his pnlse
rising from 70 to 90 beats in a minute. A short distance farther
tlie oppression increased, his breathing became rapid and panting,

and he was under the necessity of stooping his head frequently to

the earth in order to obtain a chestful of air of a less suffocating

temperature. His skin at the time was bathed in profuse perspira-

tion, his head throbbing, and his pulse beating 120 in the minute.
Continuing his progress, the sensations of suffocation became
insupportable; his head felt as though it would burst; his pulse
was so rapid as to defy calculation ; he was exhausted and nearly
unconscious, and it required all his remaining power to enable him
to hurry back to the open .lir. On reaching the mouth of the
passage, he staggered and nearly fainted, and was very uncomfort-
able until relieved by a bleeding at the nose. During the rest of
the day his pulse remained at 100 ; he had uneasy sensations over the
surface of the body, and did not recover until after a niglit's repose.
The same gentleman bore a temperature of 176° in dry aii- without
inconvenience.

The first part of this story—viz., the description of the

long, narrow, descending, steam-filled passage, and the

.statement of its temperature, as well as that of the water

below, are quite correct, but the latter part concerning

the condition of the visitor, is a great exaggeration of the

efiect on any man iu average condition.
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I visited this place, and descendod by the uarrow passage,

carrying with me an egg in a little basket. On reaching

the steaming subteiTanean pool, I immersed the egg in tlie

water, and waited until it was cooked rather hard, then

returned without sutlering any serious inconvenience, and

ate the egg. Was drenched by the steam and perspiration

combined, and greeted on emerging with roars of laughter

by my eompanious, who had refused to descend, and by^

the peasants assembled. The guide (purposely) preceded

tue with a llaming torch, which burned in the vapour

with a lurid, sooty flame, and deposited so much of its

superfluous carbon on my face that, in wiping it, I painted

myself as black as an Ethopiao. Tliis wetting, blackening,

and a sense of sutVocation, due to want of air to breathe

rather than the heat, was all the inconvenience I suflered,

and no trace of evil remained. My diary shows that I

visited all the intensely interesting sights both under and
above ground on and about the beautiful bay and pro-

montory of Bai;e, on the same day, walking not less than

twenty miles in doing so, and in returning to Naples vid

Posilipo.

In the stoke-holes of the passenger ships in the Red
Sea, the tempei-ature rises to 14.")", and the stokers not

only remain there in a vapour-saturated atmosphere, but

work very hard.

At Milan I tried a Russian bath, and was shut in a

chamber like a sentry-box, into which steam was injected

at a considerable pressure. I had no thermometer here,

but have no doubt that the heat exceeded that of the

passage to the " Stufe di Nerone " above described. The
sufibcating effect of this atmosphere of vapour was only

rendered endurable by holding a sponge to the mouth and
breathing through it, but the superficial heat was by no
means insupportable.

In all these cases and others that might be specified, the

mere superficial evaporation from the skin surface must be

but trivial, almost nil, the air around being already super-

saturated. In the Russian bath and in descending the

steam-filled passage to the stufe, the body, being cooler

than the surrounding vapour, was acting as a condenser.

The black water with which I washed my face was more
largely due to this than to my own perspiration.

How, then, is the temperature of the body kept down in

such a super-saturated atmosphere, where death would soon

occur if the bodily temperature rose to that of its surround-

ings, or nearly to it ? I will endeavour to answer this in

my next.

On page 159 of Knowledge, Feb. 20, "Hallyards"
states a number of facts concerning uncomfortable people

who have existed for a while without clothing in temperate
and cold climates. He seems to suppose that these cases

refute my statements concerning the necessity for clothing.

They merely show that the human body has great powers
of temporary endurance of evil. The above stated facts

ehow the same, but do not prove that we could live healthily

or long in Chantrey'.s oven or the vapour-baths of Xero.
Dr. Tanner is said to have fasted during forty days, but
that docs not prove that the rest of us could live on a
dietary of nine meals per annum.

Ax Architects' and Building Trades Exhibition was opened at
the Floral Hall, Covent Garden, on Monday. The hall is small for

the purpose, but it is well filled with interesting exhibits. A con-
versazione was given on Monday evenin'? ; but it would have been
well had this part of the programme been either omitted or con-

siderably modified. It was truly pitiable to see crowds of ladies

and gentlemen in evening dress wandering about aimlessly, and
shivering -with cold, in a room opening directly into the street.

FUTURE ARCTIC WORK.*
By LiKUT. Greely.

(Continued from p. 150.)

EVER since my attention was first drawn to Arctic
work, I have regarded the route viil I'Vhuz Josef

Land as the true route to the Pole. The voyage and ex-

perience of Leigh Smith in 1S80, 1881, and 1882, leave no
doubt that at some season of every year Franz Josef
Land may be reached by a well-fitted steamer. His ex-

periences at Eira Harbour in the winter of 1881-82 show
that the explorer can depend to a certain extent on the
game of the country as a means of sustenance. Lieut.

Payer's sledge trips of 1^71 indicate a much greater pro-

p )rtion of smooth ice tlian has been found in any other

route. In thirty days he made a round trip of about
three hundred and twenty-five miles, reaching, April 1,

1871, Cape Fledgely, 82" O-VN. 58° E. From that point

he observed " open water of no great extent along the

coast bordered l)y ice, reaching in a north and north-

westerly direction to masses of land, whose mean distance

from this highest point might be from sixty to seventy

miles."

Cape Vienna, the most northerly point seen by Payer, is

laid down by him as situated on the 83rd parallel. The
extent of land beyond that point is, of course, problemati-

cal. The distance from the southern coast of Franz Josef

Land to the northernmost point of Nova Zembla is about
one hundred and eighty miles. In case of disaster, a

retreat by boats is practicable. Weyprecht, in 1871, after

the abandonment of the Tegetthof, and Leigh Smith re-

treating in 1882 in conEec|uence of the loss of the Eira,

made the journey successfully.

This route, then, presents unusual chances of success with
the minimum of danger. It is more than possible that an
English expedition will enter these waters. Chief Engineer
ilelville, U.S.N., has in view an expedition by this route,

and his varied Arctic experiences and indefatigable energy

mark him as a man peculiarly fitted for this work. It is

therefore to be hoped that he will be given the desired

opportunity. Two ships, with about sixty men and officers,

would be needed. One vessel should winter in Eira

Harbour, or some secure point near by, while tue second

should be pushed as far northward as possible, preferably

by Austria and Rawlinson's Sounds ; but, if that is not

possible, along the west coast of Franz Josef Land beyond

Cape Ludlow. The vessels should be provisioned for three

years, and the crews should be quartered in temporary

houses to be erected on shore. Quarters on laud are

recommended as being freer from moisture than is po.ssibk'

on ship-board, a fact which, to my mind, hits an important

bearing on the question of health. A depot of supplies for

use in case of disaster might be established on the northern

coast of Nova Zembla. With two vessels, this would not

be indispensable, but none the less wise and prudent.

Although not a seaman, I think the following view.s

fairly cover the essential jioints regarding vessels and navi-

gation. Small, easily-handled steam whalers of good speed

should be selected. I have nothing to say as to the best

method of strengthening them, but presume those adopted

ia regard to the vessels of the recent relief expedition leave

nothin" to be desired in that direction. It is essential that

each vessel have a steam whale-boat. It is universally

admitted that navigation is impossible through close pack

ice. In consequence the utmost care should be taken to

avoid besetment. Ross has truly said that patience and

caution are indispensable to an Arctic navigator, and to no

* From the New York Tribtitic.
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greater advantage can these qualities be exercised than in

avoidance of dtnse pack ice. A ship should maintain

iilmost constant motion, and only moor when absolutely

necessary, and then ouly to an iceberg. Careful obier-

vatioES of the currents, and of the ebb and flow of the

tide are of the greatest iniportHnce. Marked movements
of the ice are most liable to occur after the turn of the

tide, and the jirobable effect of such changes must be fore-

seen and discounted. It was mainly by increasing watch-

fulness of winds, currents, and tides, and by sound judg-

n eut regarding their effects, that Sir George Nares
succeeded in working his vessrl from Caie Sabine to the

Polar 0-:ean and back duiing two unfavourable ice seasons.

It was from similar observations that I was enabled, during

the retreat of 1883, in a like unfavourable year, and on the

same coast, to bring my loat-i in safety from Discovery

Harbour to Cape Hawks.
The expedition should receive its final supplies from

Tromfoe, and should not leave that port before the latter

part of July. August and September there, as in Smith
Sound, are undoubtedly the most favourable months for ice

navigation. In case of a bad year for ice the vessels should

rather return, to renew the exfcdition the year foUowiug,

than adventure the experiences of the Tegetthof. The
question whether dogs or nif n should be employed in haul-

ing is debatable among Arctic men. I unhesitatingly

assert that with dogs nearly double the distance can be

made that is possible with men. Shelter, fuel, drink,

sleeping-gear and extra clothing, which form so large a

proportion of constant weight, are not needed for dogs.

Lockwood's great northing was made by a combination, the

supporting sledges being drawn by men, the advance sledge

by dogs. He travelled far enough in ninety days the first

spring, after the sun's return, with his single team of seven

dogs, to have reached the Pole imd return had it been in a

straight line. In 1883, depending on dogs alone, he reached

the shores of the Polar Ocean in less than half the time

taken by men and dogs combined the previous year.

The qualificatinn of the commander of an expedition

need not be dwelt on. ]Much and varied previous service

is indispensable ; but, in addition, he should be a man who
has carefully studied the plans and equipment of all his

predecessors in active work. He should not be above fivc-

and forty. Subordinate officers should be under thirty-

live, enterprising, fond of field service, and thoroughly

dependable—men who will work loyally and faithfully

under any and all circumstances and never give mere
passive obedience. Officers with varied talents and special

training should be selected. One should be a photographer.

The men should be as far as practicable of one nationality,

of sociable nature, sunny disposition, intelligent, observant,

self-reliant, patient, persevering, and moral, and of that

class which has seen some hard .service. They should be
unmarried, and between twenty-five and thirty-five years

of age. No man should be taken who has ever been
addicted to the use of stimulants. Only in exceptional

cases should a man be enlisted who had served in a

previous expedition. They should be selected and kept
under discipline some time before sailing, in order that

those un6t may be weeded out. Some shuuld be good
hunters, and as many useful trades be represented as

poisible. Perfect health is necessary, but e.ipecial attention

should be given in medical examination to the condition of

the eyes, lungs, teeth, circulation of blood, and as to

rheumatic tendencies.

Regarding food, there should be a great variety, and no
set programme as to the order in which it is to be issued.

Calculations should be made for five pounds per man daily

and one and a half pounds per dog. Bacon corned (not

salted) beef, ham, and pemmican are the standard meats.

Freshly-killed meat should be tiken in large quantities in

refrigerators. Birds killed by us in July in Greenland were
eaten the next June at Foit Conger. Soups, canned and
dried fiuit.", and veget.ibles of all kinds are especially im-

portant. Fresh bread should be had daily. Macaroni,

condensed milk, oatmeal, butter, lard, cheese, pickles, pre-

serves, condiments, and tobacco, should be liberally pro-

vided. The regular use of high wines should be dis-

countenanced. About one gill weekly per man was
consumed by my party, but I should recommend not
exceeding half a gill more, or preferably half a pint of rj»

ordinaire. For dogs, diied fish or meat must be provided:

they will not eat dog or other biscuits unless nearly starved.

While working, meat should always be fed to them. The
value and utility of skin clothing has been largely over-

lated. Thick woollen garments of smooth finish, and
heavy flannel underclothing of excellent quality, are enough
for all ordinary travel. For unusual exposure, an overcoat

slightly lined with dogskin or a heavy woollen teiiiiak (a

hooded shirt, generally of sealskin) is sufficient. Any well-

lined .skull-cap, with ear-flaps, will do for head covering.

Ko satisfactory means of protecting the face is known.
Woollen with outer sealskin mittens form fitting hand-

gear. No single kind of foot-gear is suitable for all con-

ditions. Moccasins and Esquimaux seal boots should be

taken in quantities. Leather boots do well in summer
only. Heavy woollen stockings, half short and half

reaching to the knees, are best for general use. Sleeping

socks should be of dog-kin. Well-tanned selected Buffalo

robfs made into two-men sleeping bags are best.

The Greenland and the Siberian sledges are recom-

mended for dogs. In case hauling is to be dene by men,
the McClintock and Hudson Bay sledges should be taken.

The Melville .sledge is excellent for retreat where heavy

boats are to be hauled. Sledges are inexpensive, and con-

ditions of travel so vary, that all contingencies should be

provided against. Alcohol is the best field fuel. Copper-

bottomed, fire-pi'oof cooking-pots, with cylinder in centre,

are excellent for sledge trips. There is but little choice

regarding tentage, but rubber tent-clothes should Ije

taken

Regarding medicines, iron was most in demand with

my party, except lime-juice, daily issued. I doubt govern-

mental aid being extended to Arctic exploration for years

t'l come, but none the less believe in the propriety and
certainty of future Arctic work.

The expedition suggested by Lieutenant Ray, United
States Army, at the meeting of the British Society for the

Advancement of Science, at Montreal, .should receive the

attention and support of scientific men. The magnetic pole

of Boothia Felix Land, located by Ross in 1831, has pro-

bably changed its position in the past fifty years. Its

relocation would be an important contribution to science.

With a home station at Repulse Bay or in Wager River I

believe this work could be done without great expense or

serious danger. The benefits to be derived from such an
expedition would not be confined to terrestrial magnetism.

As regards ethnology, botany, and natural history, the

country around King William Land is substantially a

blank.

As the result of an interesting discussion held at the Anthropo-
logical Institute on Feb. 24, incident on the readings of papers by
Dr. A. Neubaucr and Joseph Jacobs respectively (the former con-

tending that the Jewish race is by no means pnre ; the latter that

it is practically unvitiated), the conclusion arrived at was in favour

of the purity of the Jewish race. A most curious fact was stated by
Mr. Jacobs, if fact it be, viz., that mixed marriages between Jews
and Christians are unfertile.
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The Kight Sign for February.

ZODIACAL MAPS.

THE Nigbt Sign for February should have been given

last month. It originally appeared in our issue for

February 1, 18S4, but then contained the paths of Mars
and Jupiter. We now repeat it, and shall in a fortnight's

time repeat the Night Sign for March, in order to complete

the series of twenty-four Zodiacal Maps.

FORMS OF LEAVES.
A LECTUBE

By Sia John Lubbock, Babt., M.P., D.C.L., LL.D.,
F.RS., &c.

(Continued {rom p. 174.)

XTTE have hitherto been considering mainly deciduous

VV trees. In evergreens the conditions are in many
respects different. It is generally said that leaves droj) off

in the autumn because they die. This, however, is not
strictly correct. The fall of the leaf Ls a vital process, con-

nected with a change in the cellular tissue at the base of

the leaf-stalk. If the leaves are killed too soon they do
not drop off. Sir John illustrated this by some twigs
which he had purposely broken in the summer : below the
fracture the leaves had been thrown off; above, they still

adhered, and so tightly that they could support a con-

siderable weight. In evergreen trees the conditions are, in

many respects, very different. It is generally supposed

that the leaves last one complete ycir. Many of them,

however, attain a much greater age ; for instance, in the

Scotch fir, three or four years ; in the spruce and silver, six

or seven ; in the yew, even longer. It follows from this

that they require a tougher and more healthy texture.

When we have an early fall of snow, our deciduous trees

are often much broken down
;

glossy leaves have a

tendency to throw it off, and thus escape, hence

evergreen leaves are very generally smooth and

glossy. Again, evergreen leaves often have special

protection, either in an astringent or aromatic taste, which

renders them more or less inedible ; or by thorns and

spines. Of this the holly is a familiar illustration, and it

was pointed out that in old plant.s, above the range of

browsing quadrupeds, the leaves tend to lose their spines

and become unarmed. The hairs on leaves are another form

of protection ; on herbs the presence of hairs is often asso-

ciated with that of honey, as they protect the plants from

the visits of creeping insects. Hence, ])erhaps, the ten-

dency of water f<pecies to become glabrous, Pohj(jonum

ampliihiuin being a very interesting case, since it is hairy

when growing on land, and smooth when in water. Sir

John then dealt with cases in which one species mimics

another, and exhibited a sti iking photograph of a group of

stinging nettles anil dead nettles, which were so much alike

as to Vje hardly distinguishable. No one can doubt that the

stinging-nettle is protected by its poisonous hairs, and it is

equally clear that the innocuous dead nettle must profit by

its similarity to its dangerous neighbour. Other similar

cases were cited.
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He had already suggested one consideration which in

certain cases determined the width of leaves, but there

were others in which it was due to other causes, one
being tlie attitude of the leaf itself. In many
genera with broad and narrow-leaved species—Drosera and
Plantago, for instance—the broad leaves formed a horizantal

rosette, while the narrow ones were raised upwards.

Fleshy leaves were princi])ally found in hot and dry

countries, where this peculiarity had the advantage of

oflFering a smaller surface, and therefore exposing the plant

less to the loss of water liy evaporation.

Sir John then passed to aquatic plants, many of which
have two kinds of leaves : one more or less roundtd, which
floats on the surface, and others cut up into narrow fila-

ments which remain below. The latter thus present a

greater extent of surface. In air, however, such leaves

would "be unable to support even their own weight, much
less to I'esist any force such as that of the wind. In per-

fectly still air, however, for the same reason, fiuely-divided

leaves may be an advantage, while, in comparatively
exposed situations more compact leaves may be more suit-

able. It was pointed out that finely-cut leaves are common
among low herbs, and that some families which among the

low and herb-like species have such leaves, in shrubby or

ligneous ones have leaves more or less like those of the
laurel or beech.

An interesting part of the subject is connected with the
light thrown by the leaves of seedlings. Thus, the furze

has at first trifoliate leaves, which gradually pass into

spines. This shows that the furze is descended from
ancestors which had trifoliate leaves, as so many of its

congeners have now. Similarly, in some species, which,
when mature, have palmate leaves, those of the seedling are

heart-shaped. He thought that, perhaps, in all cases the
palmate form was derived from the heart-shaped, and that
when in any genus we find heart-shaped and lobed leaves,

the former may represent the earlier or ancestral condition.

He then pointed out that, if there was some definite form
told ofT fir each species, then surely a similar rule ought to

hold good for each genus. The species of a genus might
well differ more from one another than the varieties of any
particular species ; the generic type might be, so to say,

less closely limited ; but still there ought to be some type
characteri^tic of the genus. He took, then, one genus

—

that of Senccio (the groundsel).

Now,? in addition to Senecios more or less resembling
the common groundsel, there were species with leaves like

the daisy, bushy .species with leaves like the privet and the
box, small trees with leaves like the laurel and the poplar,

climbing species like the tamus and bryony. In fact, the
list is a very long one, and shows that there is no definite

type of leaf, but that the form in the various species

depends on the condition of the species. From these and
other considerations he concluded that the forms of leaves

did not depend on any inheritant tendency, but to the
structure and organisation, the habits and requirements of

the plant. Of course, it might be that the present form
had reference to former and not to present conditions.

This rendered the problem all the more complex and
difficult.

The lecture was illustrated by numerous diagrams and
specimens, and Sir John concluded by saying the subject
presented a very wide and interesting field of study, for, if

he were correct in his contention, every one of the almost
infinite forms of leaves must have some cause and expla-
nation.

The United States Government has issued a series of 10 maps
illustrating Prof. Sargent's report on North American forest-trees.

PLEASANT HOURS WITH THE
MICEOSCOPE.

By Henry J. Slack, F.G.S., F.E.M.S.

rriHE stomata of plants are interesting objects for the

X microscope, and the leaf cuticles containing them are
often finely displayed with polarised light. Stomata, as

their name implies, are little mouths, and their function is

to facilitate the interchange of gases between the plant-cells

and the external air. They are most abundant where
respiration and digestion are most actively carried on, which
is in green leaves. They are not found in true roots, and
are rare in the submerged parts of water-plants. They are

not entirely absent from the petals and carpels of flowering

plants, and in the castor-oil plant (Ricintis) occur in the

interior cavity of the ovary. Their number in a square

inch varies greatly, as may be seen by comparing the supply

in a few common plants. The under side of the leaves is

the place to look for them, as in a great many cases there

are none on the upper side.

Many greenhouse plants owe the beauty of the underside

of their leaves to the arrangement of the stomata. This is

the case with some of the Begonias ; and if half-a-dozen

varieties are examined, a great diSerence may be seen in

the number of the stomata per square inch, and in the

patterns they form. In B. metallica, so called from the

metallic lustre of its rich greenand-red-veined leaves, a

hand-magnifier shows a vast number of tiny rosettes con-

taining the stomata. A small jiiece of the leaf cut from

between the veins should be placed on a glass slide

—

moistened, to make it adhere—with the under-side upper-

most, and viewed under the microscope with a half-inch

power and dark ground illumination. It will then

be seen that the little rosettes contain groups of

two, three, or four cells, surrounded by plain cells, as

shown in the annexed sketch. Taking a bit of leaf from

one of the commoner sorts, with large white bands varie-

gating the green tint, the stomata are found more numerous

and thicker together, but not arranged in a definite pattern.

A thick, fleshy-leaved species, red underneath, supplies a

very pretty object, though not equal to B. metallica ; but

where there is a collection it is worth while to look through

them all.

X5iO

Stomata of Begonia Metallica.

In flowering plants the stomata are generally oval forma-

tions, in the midst of which a couple of half-moon-shaped

thin membranes approach, but do not quite touch each

other with their straight sides. These little membranes or

thin cells are most often just below the epidermis, and
they leave a slit-like orifice as a little open mouth.

Plant respiration is like that of the animals. Atmo-
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spheric air is taken in, brought into eontjict with lluid

matter, oxygen is absorbed, and the carbon of some used-

up matter is given off in the gaseous form of carbonic

dioxyde (carbonic acid). The gi-een matter of living

plants, stimulated by light, treats carbonic dioxide as food,

retaining the carbon and dismissing the oxygen. It is to

facilitate these processes that the stomal a are required, and
they vary in size and number in different kinds of plants.

Carnations exhibit tliem on the upper and under surfaces

of their leaves. The needle leaves of the tir tribe show
them all round ; the flat leaves of ordinary trees on the

lower surface only. The following figures from the
" Micrographic Dictiouary " show the numbers per square

inch in several cases, and the great range, from 200 to

160,000 is very remarkable.

Upper Surface. Under Surface.

Carnation 38,500 ... 38,500
Garden Flag 11,572 ... 11,572
House Leek 10,710 ... 6,000
Tradescontia 2,000 ... 2,000

Mistletoe 200 ... 200
Holly ... 63,600

Lilac ... 160,000
Vine ... 13,600
Lanreetinus ... 90,000

When the epidermis and stomata guard-cells are infiltrated

with silex, as in equisetace;e, grasses, ic, the rest of the

matter can be removed by boiling in a little nitric acid and
dropping in a few crystals of chlorate of potash.* The
needle leaves of fir-trees, as shown in a former article, are

beautiful polariscope objects prepared in this way.

The stomata are generally largest on succulent leaves

and smallest upon hard, leathery kinds. The thick leaves

of the Wax Plant {Iloya carnosa) show a moderate quan-

tity, with interspaces much larger than in the Begonias.

The cuticle may be separated with a sharp pen-knife, and is

a pretty object

The leaves of the hyacinth are good for watching at

diflferent stages the growth of the stomata. Sacbs says of

these organs :
" Since the stomata do not arise till rather

late, that is, during the expansion of the internodes and
leaves, their arrangement is partly dependent on the

already elongated form of the epidermis cells : if these are

greatly elongated in one direction, and arranged in rows

{as in Equisetum, and the stem and leaves of many mono-
cotyledons and piuus), the stomata also appear arranged in

longitudinal rows (the cleft lying in the axis of growth, the

guard cells right and left) ; if the epidermis cells are

irregular on a superficial view, curved, ic, the portion of

the stomata is more undefined and apparently irregular."

The same authority gives further details of the develop-

ment of the stomata, to which the more curious student

may be referred.

The figures are magnified 100 linear, except the larger

one of a ground cell and its opening, which is magnified

510.

TRICYCLES IN 1885.
By John Browning.

{Chairman of the London Tricycle Cluh.)

THE STANLEY SHOW.

IN my previous article on the Stanley Show, considerations

of time and space prevented me from noticing all the

exhibits which I thought worthy of commendation.

During the last two years, no firm has done more than

the Surrey Machinist Company to improve the make of

• The mode of using the acid and chlorate is explained in Vol. IV.,

p. 130.

tricycles. This firm had previously obtained a great repu-

tation for making very light and fast bicycles. In 1883, I

saw a fuU-si/.ed bicycle of their make which did not weigh

more than IS lb. All the experience they had gained in

making such bicycles they utilised in constructing tricycles,

making all machines with very light tubular frauu--', small

ball bearings, hollow rims, and laced spokes, and putting

the best of work into them. The result has been a great

success. Both their single and sociable machines are excel-

lent, while their Invincible Tandem is certainly one of the

fastest, and possibly the fastest, tricycle we have. Their

exhibit was the best they have yet made, and one of the

best in the show.

The St. George's Engineering Company has again im-

proved the make of several of their machines, and reduced

their weight. They exhibited a St. George Tandem, a

machine with several good points, one being that it can

easily be converted by a very simple process into a central-

geared front-steerer for a single rider. Their Europa Con-

vertible Sociable is an excellent machine, and their two-

speed gearing is one of the simplest and most efficient made.

The prices of the St. George's machines are very reasonable.

In my first article ou the Stanley Show I referred

briefly to Burdess's excellent new front-steering tricycle,

with his patent new steering and break, actuated by screw

motions, instead of rack motion and lever. Since writing

this I have made a further trial of the admirable little

two-speed Sterling he made for me last year. The only

fault I could find with this machine was that it was not

geared high enough for me, being arranged to run at 38

and 52. I have recently had a new crank put into it,

with only four inches throw, which answers the same pur-

pose as gearing it up considerably. This has greatly

improved the machine in point of speed. I can now
ride it as fast as my Humber, and it is freer from

vibration than any machine I have. Burdess's machines

should now take well, as they are sound in workmanship,

and the prices are low.

Xagel's Laced Suspension Saddle, which was mounted

on a .stand, was tried by many riders, and it seemed to find

great favour with them. This saddle has no central

portion : the back and front are of leather, and the space

between them, about four inches in length, is supplied by a

stout leather lace, which can be tightened to suit the taste

of the rider.

For the purpose of avoiding any injurious pressure when

riding, I should think that Brooke's suspension saddle

would be even better than Kagel's, as it is made of two

substances of leather, about half an inch apart, and the

centre of the upper is removed just where pressure would

be prejudicial.

Leni, of Hammersmith, showed a wooden saddle, specially

made for the same purpose, and this purpo.5e it seemed

to serve ; but I understand that he only meant tliis as a

model, and that he is having a saddle of exactly the

same form made of thin sheet-steel. When this is covered

with leather it will, I shoulJ think, prove the safest, most

efficient, and most comfortable saddle yet introduced.
^

Harrington's pivot mounting for a saddle is very simple

and ingenious. It is designed to prevent all chafing in

riding. The saddle swivels on a centre, and moves not up

and down, but sideways to and fro, with the motion of the

legs of the rider. I shall be glad to test this contrivance,

which will at least effect a saving in clothing.

Fisher's Transparent Enamel, which was exhibited, I

have tried. It is intended to protect bright nickelised

work, steel, or gun-metal. It is easily applied cold with

a brush, and it appears to answer admirably.

The Cunard tricycles, made by Frank Gibbons, of
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"Wolverhxmpton, \i ere amongst the finest machines shown,
both as regards design and workmanship.

In my next I shall refer at some length to the

Cunard front-tteerer, which I regard as a tricycle of the

most advanced type.

THE YOUNG ELECTRICIAN.
By W. Slingo.

(Conllntictl from p. 154.)

"WJ E cow come to the second portion of the apparatus

Vt necessary to perform the operations of diilliog,

viz., the drill-stock.

Ex. XXXII. Tbe American drill-stock is one which is

very frequently used. To the handle, H (Fig. 11), is fixed

A

a frame, upon the side of which the driving-wheel A B is

attached. This wheel gears into one or two (in the form
illustrated, two) small pinions rigidly fastened to the drill-

spindle, at the free end of which is the drill chuck. This
chuck is generally adjustable, that is to say it is capable
of taking drills made from wire of various diameters. A
portion of a drill i.s shown in position at D. Obviously
the rotation of the wheel A B by means of the handle F
causes the pinion, and with it the drill, to revolve more or
less rapidly in one constant direction. It is too apparent
that it would be out of all reason for the young worker
to attempt the manufacture of a tool of this description.

It is, however, very handy, and not expensive. The form
illustrated, which is made of malleable iron with tteel

spindle and chuck, may be obtained from Messrs. Churchill
and Co , Cross-street, Finsbury.

E.v. XXXIII. There is another and even a cheaper form
of drill-stock, viz., the Archimedian, in which the drill is

made to rotate by moving a nut up and down a coarse
.spiral thread on tlie drill spindle. It is not to be recom-
mended, however, to amateurs, as considerable skill is

necessary to keep it steady. A want of steadiness natu-
rally involves bending and frequently breaking the drills

—

rather an annoying experience.

B[3L£: "^v

Fig. 12.

E.x. XXXIV. Let us now turn to a form of stock which,
while it is very largely employed by practical men in their
everyday work, can be made and used by young workers
without any gre^t tax either on their ingenuity or their skill.

It consists of three p:irts, the drill stock (Fig. 12), the
bow (Fig. 1.3), and the breastplate (Fig. 14) To use it,

the drill is placed in the stock, the pointed end of which,
after being slightly oiled, is fitted into the central hole in

the breast-plate. The gut of the bow is pissed once round

the reel. The bow, on being worked to and fro, will cause

the drill to revolve and do its work.

A rf

To make the drill stock, procure a piece of bright stee?

wire, about a quarter of an inch in diameter, and il

inches long. At one end, A, make a rather long conical

point. When made, the point must be hardened by the

method described in Ex. XXX. A hole is now to be

bored in the other end (B) of the wire. As, however, we
are assuming that our young worker is making his first

piece of apparatus for rotating a drill, he is at this parti-

cular point unfortunately nonplussed. But the difficulty

is not by any means insuperable. Let him take his piece

of wire to a metal-worker and have, at a very trifling

expense, the necessary hole bored. The diameter of the

hole must be the same as that of the wire from which

Fig. 14.

the drills are made, and the depth of the hole should be

about three eighths of an inch. The hole being bored,

a slot, C, three-sixteenths of an inch wide, must be cut,

with the edge of a fl^t bastard file, in the wire near the

end, B. The centre of this slot must coincide with the

end or bottom of the longitudinal hole just bored, while

tbe bottom of the slot should be a little below and

parallel with the axis of the wire. The object of the

slot is to prevent the drill-spindle slipping round the

drill (which would, in that case, remain stationary,

doing no work). A reference to Fig. 10 (page 153)

will help to explain matters. It will be seen that tbe

unhardened end of each drill has a portion of the

steel cut away, so that a flat surface is produced at about

the axis of the wire. The consequence of this is that

when the drill is placed in the hole in the drill-stock, the

reduced end passes to the remote end of the slot, while the

edges of the flat surface of the drill, coming in contact

with the bottom of the slot, compel the drill to rotate

with the stock.

Now for the rotation of the drill-stock. Procure a

wooden reel, to shape shown (C D) in the figure. The
diameter of the reel should be seven-eighths of an inch at

the ends and five eighths at the bottom of the curved

groove. The length of the reel should be about three-

quarters of an inch, a hole being bored through the centre

a trifle smaller than the size of the wire. To fix the reel,

drive it gently on to the spindle to about an inch from the

end ; but this particular distance is not important. The fact
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of the hole through the wood lieing sninllrr than the wire,

enables us to tix the reel with the aid of friction.

The bow is the next thing to bj dealt with. Procure a

piece of bamboo or cane—preferably the former—about

2 ft G in. long, and
jj

in. in diameter. At a distance of

4 in. from the end 15 of the cane, A C B (Fig. l.'i), cut with

a saw about half-way through the cane ; then, with a sharp

knife, split it from the end. A, to the bottom of the

saw-cut. Then, from the sawcut, taprr otT (on the cut

side of the cane) to the end A, at which end cut a small

groove. About ^ in. from the saw-cut (towards the end

B), bore a small hole through the cane.

Obtain a piece of gut, ^^^ in. thick, and about I ft. long (A D
B). Tie one end round the groove at A, and pass the other

end through the hole bored near B, and wind that portion

which is drawn through round the end of the cane forming

a handle, the last turn of the gut being fastened by a slip-

knot. The length of the gut left between A and the

htmdle must depend upon the length and rigidity of the

cane. Two things must be borne in mind. The gut must
be sufficiently taut to impart by friction the necessary

power to drive the drill-stock. At the same time it must
not be so taut as to cause the drill-stock to fly when the

drill is released from the work.
The function of the breastplate is to aflford a convenient

means for supporting the drill-stock during its rotation. It

consists of a sheet of metal, A F (Fig. 14), bent on the under
side, so as to fit the breast against which it is placed during

the process of drilling. Two s-lots, C D, are cut near the

ends of the plate, and through these a jiiece of tape, gut,

string, itc, is fastened to keej) the plate in position, or for

the purpose of suspension. Upon the front of the plate,

between the slots, is screwed or riveted: a steel-plate or

strap, in the middle of which is bored a conical hole. As
the point of the drill stock rotates in this hole, it is essential

that the steel strap in the vicinity of the hole should be

hardened.

Ex. XXXV. It will be found necessary to give the drill

a start. This is done with the aid of a centre punch
(Fig. 15), which consists of a piece of steel about a quarter of

Fig. 15.

an inch in diameter and two inches long, pointed at one end.

This point, which should be conical, requires hardening and
tempering. To use it, simply place the point over the

place where the hole is to be bored, and give a slight blow
with a hammer. The small puncture thus made becomes
the starting-point for the drill.

OUR TWO BRAINS.
By Richard A. Proctor.

SUGGESTIONS FOR THE PRACTICAL APPLICATION
OF THE THEORY.

{Continued from p. 142.)

IT would seem, then, that to the left brain we must
assign the chief control over speech, writing, and

gesture—the methods, that is, of expressing ideas. This
side, also, seems piincipally concerned in the process of

reasoning ; and besides these special functions, we must
assign to the left side of the brain the principal control over

the motions and organs of the right side of the body.

The right side of the brain in turn possesses its special

functions. It serves chiefly to the emotional manifesta-

tions, including those calkd hytteriea), and also to the

needs of the body as respects nutrition.* It also, of course,

possesses a function correpponding to the control of the loft

side of the brain over the bodily organs, the right side

having principal control over the movements and organs of

the left side of the body.

These facts seem to have their practical application.

If the dillerencc which exiats between the two sides of

the brain depended on a radical dillerenco in their structure,

it would, of course, be impossible to bring aliout any

change. The facts I have cited would bo interesting, but

they would have no practical application, however

thoroughly they might bo demonstrated. We recognise

clearly the dill'erence between the functions of the eye and

those of the ear, between the otlice of the legs and that of

the arms ; but we do not inquire whether both the eye and

the ear might be trained to perform the same duties, nor

do we practise walking on our hands, or grasping objects

with our feet. But it is manifest that a useful purpose

might be served by calling to any person's attention the

fact, if such it should lie, that he Ufes one or other eye

more frequently than the other, or for different purposes,

and that his general powers of sight would be improved if

he accustomed both eyes to the same amount and kind of

work.t Similarly of the ears. Again some persons are

loo right-handed (I question, indeed, whether one-handcd-

ness, whether riglit or left be chiefly employed, does not in

all cases involve a loss of power). In all such cases it is

probable that careful tiaining, especially if begun in early

life, by tending to equalise the work of each member of

each pair of organs, might add considerably to the general

powers of the body. It is something of this sort that

Brown-Sequard hopes to attain for the brain ; in fact, it is

* The evidence adduced by Dr. Brown-Seqnard respecting the

special function of the right side of the brain is chiefly derived

from his medical experience, and would therefore not be altogether

suitable to these pages—or rather, its force would not be so clearly

recognised as that of the evidence relating to language and gesture.

It appears that ulceration of the lungs or liver, haemorrhage and

sudden inflammation, may result more or less directly from irrita-

tion, and that in such capes it has chiefly been the right side of the

brain which has been affected. Among 121 cases of paralysis,

caused by hysteria, 07 were found associated with disease of the

right side of the brain, and only 2t with disease of the left side.

It is also well kncwn that paralysis is more common on the left

side of the body than on the right side, which corresponds to the

fact that the right side of the brain is more commonly diseased in

the manner which results in paralysis. He cites other medical

evidence in support of the theory that the right side of the brain is

chiefly concerned in the nutrition of the various organs of the

body.

t Perhaps in some instances the reverse may be the case

—

though we question whether many would care to have one eye

specially suited for one kind of work, and the other eye for a

different kind. This is not an imaginary case. It is much more
common than many suppose, for the two eyes to differ in focal-

length ; and if the difference is not early noticed, it is apt to

increase, each eye being used for the work to which it is best suited.

I suppose that a marked difference between my own eyes attained

its present extent in this way, though the difference was prob.ibly

considerable in childhood. It is now so great that my left eye is

scarcely used at all (and is almost useless for ordinary vision), being

very near-sighted, but is almost microscopic for near objects;

while the right eye is not used at all on examining minute objects,

and very little in reading, but is of average power for distant

objects. To use both has become impossible, and may have always

been so. I did not notice the difference, however, until I was about

18 years of age. That it existed in boyhood to a marked degree, I

consider to be proved by the difficulty I experienced in acquiring

skill in such games as cricket, rackets, fives, billiards, Ac, where

ready and exact judgment of distances is required. I believe that

in almost every instance when a boy shows .a marked want of skill

in such games—while apt in others— it will be fiinnd that one eye

differs so much in focal length from the other as to be little used.

By recognising this early we may be able to correct the defect.-

Latcr, correction is generally impossible.
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by this very process that he hopes to bring into action the
full powers of this dual organ.

He remarks that "every organ which is put in use for a
certain function gets developed, and more apt or ready to
perform that function. Indeed, the brain shows thi.s in

point of mere size. For the left side of the brain, which
is used most, is larger than the right side. The left side of

the brain also receives a great deal more blood than the
right side, because its action preponderates, and every
organ that acts much receives more blood. As regards
the influence of action on the brain, there is a fact which
hatters know very well. If a person is accustomed for

many years of adult life—say from twenty up to forty or
more—to go to the same hatter, the hatter will find, after a
time, that he has to enlarge the hat of his customer ; and,
indeed, a per.son advanced in years, even having passed
fifty-six, as I have," said Brown-Sequard, " may have a
chance to observe such a change. There is no period of six

months that has passed that I have not found my hat, if

neglected and put aside, has become too small. The head
growing is very strong proof that the brain grows also.

Action is a means of increasing size. It is also a means of
developing power. I have no doubt that a good many
among you have observed that, after paying great attention
to a subject, they have not only acquired knowledge on
that subject, but become much better able to solve ques-
tions relating to that subject—that having developed the
part of the brain which has been used for the acts per-

formed, that part has become far better able to perform the
duties demanded of it."

The superior size, therefore, of the left side of the brain,
as well as the fact that it i-eceives a larger share of blood
than the right, show that it is predomiuant in our system.
This fact is also shown by the prevalence of right-handedness
among all races of men. There is no left-handed race
among all the races that people the world.* But also, the
left-handed individuals of every race have the brain corre-

spondingly unequal, only that in their case the right side

of the brain is more developed, and that side, instead of
the left, controls the faculty of expressing ideas, whether
by language or by gesture, and acts chiefly in intellectual

operations. The connection between greater development
of the brain and the control of reason, and its expression,
by the side of the brain so developed, seems conclusively
establi.shed. The side of the brain which chiefly guides
our actions has the greater mass of grey matter, the
greater number of convolutions, the most plentiful supply of

blood.

Now it appears certain that the greater development of
the left side of the brain, and, consequently, if the infer-

ences just drawn are sound, the chief use of that side in

reason, language, and gesture, is brought about by actions

under the control of will. We exercise most the right side

of the body, hence the left side of the brain becomes
better developed than the right ; and hence, therefore, it

assumes the function of controlling intellectual processes
and their expression. If, of set purpose, we exercised

* Right-sidedness extends even to lower racos, thongh there are
few cases in which we have the means of determining it. Birds,
and especially parrots, show right-sidedness. Dr. W. Ogle has
found that few parrots perch on the left leg. Now parrots have
-that part at least of the faculty of speech, which depends on the
memory of successive sounds, and of the method of reproducing
such imitation of them as a parrot's powers permit ; and it is re-

markable that their left brain receives more blood and is better
developed than the right brain. So far Dr. Brown-Sequard on this
point. It may be questioned whether monkeys show any tendency
to right-handedness; my own recollections of monkey gestures
certainly suggest no preference of the kind. Here is a field for
observation and inquiry among our zoological professors. ,,:.,. ^

equally both sides of the body, if in particular we employed
the organs on the left side in processes at present chiefly

or wholly managed by those on the right, would not the
two sides of the brain become equally developed, and might
not both become capable of controlling the reasoning facul-

ties ? On this point we have evidence which is well worth
considering, even if it cannot be regarded as decisive.

Cases have occurred in which the left side of a child's

brain has become diseased before the child has learned to

talk. In such cases the child has learned to talk as well,

or nearly as well, as if the left side of the brain had been
sound. Now, if in such cases the child had been born of

left-handed parents, we could regard the result as depend-
ing on the hereditary transmission of^exceptional powers to

the right side of the brain. But no such explanation has
been available. In most instances, certainly (in all accord-

ing to Brown-Sequard's belief), the parents of these children

were right-handed. In fact, the circumstance that these

children, besides being able to speak, could make use of all

the members on the right side of the body (though the left

side of the brain, which usually controls the movements of

those members, was diseased), shows that the right side of

the brain had assumed powers not ordinarily belonging to

it. The children, however, as might be expected, were
left-handed, the left side of the body being governed as the

special province of the right brain, and the right side only

because the disease of the left brain forced on the right

brain the duty of governing the right side of the body, as

well as that of controlling reason, speech, and gesture.

(To he continued.) .
' '\ '

THE FORTHCOMING PHOTOGRAPHIC
EXHIBITION.

SCIENTIFIC research of almost every kind owes so

much to photography for its successful issue, that any
attempt to increase the popularity of the art should meet

with ready recognition at the hands of all who are inte-

rested in the progress of science. It is no exaggeration to

say that some of the most important scientific discoveries

could never have been eflected without the help of

the camera. It has enabled the astronomer to do much
towards the solution of the mystery of the heavens ; and

Professor Draper and Dr. Huggins have already succeeded

in determining by its aid some of the elements contained

in " other worlds," whose distance from us is so great

that it has taken their light, travelling 180,000 miles per

second, thousands of years to reach us.

In conjunction with the microscope, too, photography is

of incalculable importance in the study of the " ills that

fle.sh is heir to," a notable instance of which may be found

in the assistance the camera has afforded to Dr. Koch in

his world-renowned bacilli researches ; and many of the

results pertaining to medical jurisprudence, in the detec-

tion of crime, have been largely obtained through the same

medium.
Again, photography is of no less importance to the

meteorologist, as, by means of a specially-constructed

camera, it has been found possible to obtain photographs

of the forms and dispositions of clouds, the comparison

of which is so necessary in connection with attempted

weather prognostication. In a word, almost every branch

of scientific study has been, and is likely still further to

be, largely indebted to photography ; therefore, we say

again that any means which can be devised for lifting that

art out of professional grooves—where it is necessarily

stilted in its operations—should be welcomed by all to
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whom the triumphs of science are dear. Aiul for ttiis

reason we are pleased to note that an exhibition of jihoto-

graphs by amateurs (tlie first of its kind) will be one of

the attractions of the approaching Loudon season. It is

to be held by the London Stereoscopic and Photographic

Company, at the Galleries, 103, New Bond-street, W., and
will be open from April 23 to May 9 inclusive.

It may fairly be premised that this exliibition will be

successful, botli inherently and having regard to the

further pojjularisation of photography
;,

for, since the per-

fection of the " dry-plate " system and the consequent

elimination of the objectionable features until then inci-

dental to its processes, the seductive attributes of the art

have been made apparent to many thousands of art-loving

people of all grades and professions ; and the public exhi-

bition of the work of amateurs, together with the competi-

tion incited thereby, will not only atlord them the oppor-

tunity of gratifying a natural pride iu their productions,

but will also give a decided fillip to the intentions of those

who are desirous of enrolling themselves in the ranks of

amateur "operators." Another element of success may
be looked for in the liberality of the prize-list (amounting

in value to over .£200), which includes no less than six

gold medals and nine silver ones, as well as many other

articles of special value.

From the public view-point, too, the exhibition promises

to be extremely interesting, as well by reason of the con-

ditions attaching to its formation, as by the diversified

character of the exhibits. In this latter connection, it may
be mentioned that the late Mr. Cameron, the able special

war-correspondent of the Standard, who fell at the recent

battle of Abu Klea, in the Soudan, had sent home several

photographs, which will be included in the exhibition.

It says much for the increasing popularity of photo-

graphy—and no less for the success of the free-instruction

system adopted by the London Stereoscopic and Photo-

graphic Company—that this proposed exhibition will be

the outcome of the suggestions of their past and present

pupils, and the enterprise is one upon which the Company
may well be congratulated. We think, however, their

representatives have been wise in declining the task of

judging the merits of the pictures sent in competi-

tion ; that duty will be performed by well - known
independent judges, including, amongst others, Mr.
Thos. Faed, K.A. Amateur photographers will also

be represented on "the bench" by Capt Abney, R.E.,

who has earned for himself the title of " prince of photo-

graphers," and by Mr. John Duncuft, B.A., whose ability

to act in a judicial capacity will be well understood by all

yachtsmen who practise with the camera. The manage-
ment and direction of the exhibition has been placed in

the hands of Mr. T. C. Hepworth, whose reputation as an
authority on photography justifies in every way his

appointment to this onerous position, and to whom, at

108-110, Regent-street, W., all communications and in-

quiries regarding the exhibition should be addressed.

The exhibition is to be divided into thirteen classes,

into the details of all of which, however, space will not
permit of our entering. Suffice it to say that the com-
petition is open to amateurs generally (subject to certain

classifying distinctions), with the exception of Class I.

This clats is reserved for those competitors who have
received their instruction at the studios of the London
Stereoscopic and Photographic Company, and embraces
" instantaneous " work as one of its special features.

Class II. will be devoted entirely to marine subjects, and,

doubtless, this section of the exhibition will bear evidence

of especial merit, inasmuch as the treatment of such sub-

jects would form an exceedingly attractive accompaniment

to the pleasures of a yachting cruise. Class 111. is to be

styled the " Country llou.se Competition," and will includo

outdoor groups incidental to lawii-tcnnis meets, garden

parties, picnic gatherings, the hunting field, and the like.

Class IV. is restricted to cyclists, and for this conipetiiion

one of the prizes, as might be expected, is a steed of liigli

" metal." Class V. is only to bo competed for by naval and

niilittry officers, who will doubtless make a goodly show,

inasmuch as the practice of photography is so useful and in

such great favour in the sister services. The remaining

eight classes all possess some distinctive feature of interest,

and will in combination provide an exhibition which will

certainly be unique, and will almost as certainly, we fully

believe, bo well worth a visit by lovers of photography

from all parts of the world.

CHAPTERS ON MODERN DOMESTIC
ECONOMY.

XTII.—THE FRAMEWORK OF THE DWELLING-HOUSE.

STRUCTURAL EXAMPLES {continued).

L-THE DISPOSAL OP HOUSEHOLD REFUSE.

UNDER this heading may be grouped together : (o)

dust-bins and garbage receptacles
;

(b) apparatus for

the treatment and utilisation of solid and liquid excreta by

the " dry " process.

In a former communication'* we drew the attention of

our readers to the prevailing forms of defective dustbins,

and pointed out the two principal sources of evil which are

liable to arise from their use, viz., when the dust-bin is too

large, and holds the accumulated refuse of more than a

fortnight, the decomj)osing matters are open to harbour

not only the undesirable germs of putrefaction, but also

those of disease. It is true that this action is somewhat

Dhecked by the cinders and ashes which are also thrown

into the dust-box, but they can never act efficiently because

of the large size of the particles to be dealt with, and apart

from that the process is wasteful in the extreme, inasmuch

as it produces a maximum of useless rubbish for the dust-

man to cart away. The other kind of dust-bin in common
use is even still worse than the above ; for, in addition,

one or two of its sides are formed by the walls of the

house, and contaminated damp may thus find its way into

the building.

To guard against these defects, a small, movable recep-

tacle, preferably made of galvanised iron, or other non-

corrodible material, ought to be invariably used ; it is

inexpensive and sanitary ; and, what is a very important

item, labour-saving for the public servants. An excellent

form is that which was exhibited at the Health Exhibition

Sanitary HouFe, by Messr-s. T. H. Pierce & Co., of G2 and

64, Weymouth-street, Portland-place, W.
A unique and valuable variety of the dust-bin has

recently come under our notice, and is known as "Dr.

NichoUs' Patent Carbon Dust bin." The principle of this

apparatus is a good one ; it aims at destroying, or rather

checking, the rise of decomposition at the very outset, by

the intimate application of charcoal powder, soot, or other

deodorant, in such a way that the refuse can be utilised

without any trouble and at a very small initial expenditure

for the apparatus. Upon the same principle. Dr. R.

Nicholls has devised a closet, the working details (f which,

as of his dust bin, we shall give in our next communication.

Totally distinct from the above is the apparatus devised

to meet the requirements of the " dry-earth " system of the

* Knowledge, Dec. 19, 1884, p. 50G.
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late Rev. Henry Moule, now known as " Monle's Patent
Earth System." We have already detailed, at some length,

FiK. 4.

the principles and value of that process.* Well dried and
sifted earth of a loamy nature ought to be used. It is not
always possible to procure sufficiently dry earth in anv

FiK

quantity, so that the apparatus shown at Fig. i, and know n
as a drying stove, may be profitably employed. When the
earth has beea properly dried, not so dry as to fly into a

Fig. G.

» Knowlkdce, Dec. 26, 188 1, p. 523.

dust when it falls, it should be sifted ; and in order to carry

out that process efficiently, a stlf acting sifter (Fig. 5)

ought to be used.

The sified earth must next be transferred to the earth

reservoir of the closet apparatus, from which a regulated

discharge can be delivered over the soil, either by a " pull-

out," a " pull-up," or a self-acting seat action. Fig. 6

shows what we consider to be the best form of Moule's
apparatus. Here, wheu the handle in the seat is raised,

after the use of the closet, the soil on the valve beneath
the rim of the basin is up-et upon the soil ; when the handle
is returned to its original position a fresh charge of earth

is spread thereby upon the valve in readiness for the next
user. The value of the valve is obnous ; it shields the

contents of the soil receptacle from view, and at the same
time prevents an upward draught.

' Fig- .

2, Receptacles for the soil are of two kinds. Fig. 7 is a
pail of sufficient size to hold twelve charges ; it is the most
convenient size for carrying up and down stairs and may,
or may not be furnished with a cover. Fig. 8 is called a

FiK. f.

" Broadmoor Tank " on wheels, and is best adapted for

use in outhouses, or where the manure is destined to collect

for a protracted period. We are indebted for these figures

to the kindness of Mr. H. J. Girdlestone, of Moule <fc Co.,

r)A, Garrick-street, Covent Garden, W.O.

THE -OCEANIC
RAILWAY.*

SHIP

THE transisthmian projects which for many jears have

attracted the attention of engineers may be divided,

jierhaps not improperly, into three classes : let. Those in

which the construction will be at the mercy of floods.

2nd. Those lacking good harbours. 3rd. Those which

empty into the Doldium?, or Zone of Calms. Of these

* Condensed from the Scientific American.
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Fig. 1.—A Sliip in Transit on the Inter-Oceaiiic Sliip liaihvay.

three fatal objections, the Panama tide-water canal scheme

is open to the first and third, and the Nicaragua lifting-lock

plan to the second and third. The ship-railway i/roject

of Mr. James B. Ead^ now under discussion, is open

neither to the one ohjection nor to the other, and, Vjesidcs

beinf far less costly, it furnishes a quicker means of isthmian

transit than either of them, and will shorten, hy con-

siderably over a thousand miles, the contemplated route vid

Panama between the Atlantic States and San Fraucisoo or

the East Indies.

Until the arrival in the field of Mr. Eads, it seemed to

have occurred to no one that anything but a waterway

would serve for ship transit between the two oceans. It

did not appear impracticable to some of the transmithian

projectors to build a ship canal in a region annually inun-

dated by mountain streams, or to expect failing-vessels to

traverse hundreds of miles of wind- bereft seas. But to

take ships across a narrow isthmus by rail was monstrous,

and not to be thought of.

In the ship-railway project a ship is lifted out of the
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water by means of a submerged pontoon, similar to those

in use all over the world ; but no suoli force as that used in

hauling a ship up out of the water on a marine railway is

required on the ship railway, although, as is well known, ships

are constantly taken on the marine railway without injury.

In the Eads system, however, there is no necessity for

using any force whatever on the ship itself.

It is lifted out of the water in a cradle which rests upon
a series of rails ; and these being brought even with the

tracks on the dry land, the cradle in its capacity of a car

is wheeled along an almost level railway across the Isthmus

of Tehuantepec (see Fig. 1), and when it reaches the other

side a similar means is employed to float it again. This i.s

the whole project—a combination of the lifting dock in

general use and an improvement upon the marine railway,

because the ship is never, as in the latter, required to be

ofl'an even keel.

The Isthmus of Tehuantepec is in Mexico, and in the

extreme northern end of the long, slim neck of land which
separates North from South America, while the Isthmus
of Panama is on the extreme south end of Central America,
and at the farther end of this strip of land. The advantages

of the Tehuantepec route in time and distance are plainly

apparent.

From New York to San Francisco rid the Panama
Canal, a steamship would be compelled to pass the Isthmus
of Tehuantepec, sail south about 1,200 miles, and, after

crossing, sail north again the same distance before reaching
the short route to San Francisco. From Gulf ports to San
Francisco and the East, the difference in distance in favour

of Tehuantepec is still more marked ; the route between
New Orleans and San Francisco, vid Tehuantepec, being
about 1,900 miles shorter than vid Panama. From Liver-

pool to San Francisco there is a saving of GOO miles i-id

Tehuaiitcj ec. With sailing-vessels — and sailing-vessels,

much as we hear of steamers, carry fully three quarters of

the world's freights to-day, and are likely to continue to

carry slow freights—the contrast is still more marked.
A sailing-vessel, having crossed the Isthmus vid Panama,

is left in a very ocean of waters, over which reigns a

perennial calm, broken only by occasional squalls and
baffling zephyrs. She must be towed hundreds of miles
until the region of the trade winds is reached. This, of

course, serves to add a large expense to the voyage, and to
lengthen it many days, so that when we !-ay the voyage
between the Atlantic States and California is shorter by
1,200 miles vid Tehuantepec than it is vid Panama, we
greatly underestimate the advantages of the former route.

It would be a generous estimate to allow for only ten days'

—good authorities say from twenty to thirty days'—delay
between the Pacific side of the Panama Canal and the
point where a sailing-ship strikes the north-east trades, by
reason of calms and the slow progress made while in tow.
Allowing that a sailing-.ship can average 170 statute miles
in a day's run, this would add 1,700 miles to the 1,200
miles extra run required vid Panama, and hence would
serve, practically, to make the Tehuantepec route 2,000
miles shorter in the run from New York to San Francisco,

and 3,."i00 miles shorter Ln the run from New Orleans to
San Francisco.

The railway route would serve to shorten by ten thou-
sand miles tlie ])resent voyage vid Cape Horn from New
York to San Francisco, which now is 15,687 miles, and to
reduce the distance by water between New Orleans and
San Francisco from 10,112 miles to something less than
4,000 miles.

Mr. Eads knew that ships had been going on and off

lifting docks without injury from time immemorial, and
that vessels that could safely withstand the terrible buffet-

ing of ocean waves could be moved over a smooth road-

bed without fear of injury. In order to be sure as to the

road-bed, he took with him to the isthmus Mr. E. L. Cort-

hell, an experienced and able engineer, who had success-

fully carried out his plans at the mouths of the Mississippi,

and is an expert in railroad construction, having been

chief engineer of the West Shore Railroad. Being a prac-

tical man, Eads naturally sought to discover a route that

would furnish a substantial road-bed, possess something in

the shape of harbours at either end, and, above all, a

location outside of that, to the mariner, vexatious belt of

perpetual calm. He found a cross-section of the Isthmus
of Tehuantepec which combined all these qualities ; nay,

more, for of all the routes across the narrow strip of land

joining Mexico with South America, none shortens so

much as this the voyage from the Atlantic and Gulf
States to California.

Having selected the site for his ship railway, he now
sought a concession from the Mexican Government. This

was obtained in 1881, and extends over a period of ninety-

nine years from its date. It authorises the construction

across the Isthmus of Tehuantepec of a ship railway, an
ordinary railway, and a line of telegraph. Besides this, it

exempts all ships and merchandise in transitu fi'om govern-

ment duty, grants the concessionaire a million acres of

public land, and guarantees protection during the con-

struction and subsequent operation of the works. To
crown all, the right is given the company to obtain the

aid of any foreign Government, and in consideration of

this assistance the company is authorised by the terms of

the concession to discriminate in favour of the commerce
of such Government against that of all other countries,

save, of course, Mexico. The concession obtained, Mr.
Eads set about having a careful survey made, topographical

and ph3sical.

The length of the whole line will be about 134 miles from

Atlantic to Pacific. Beginning on the Atlantic side, the

route will start from the Gulf of Mexico, the ships sailing up
the Coatzacoalcos River to Minatitlan, a distance of about

25 miles. From Minatitlan there extends for about 35
miles an alluvial plain having an underlying stratum of

heavy, tenacious clay. In the elevation and ridges clay

loam and sand are found. Next comes an undulating table

land, and then irregular mountain spurs of the main Cor-

dilleras, that run through the entire continent, making at

this point one of the most marked depressions to be found

in its whole length. From this basin the line ])asses through

a valley formed by a small stream to the plains of Tarifa,

where is situated the summit of the line. This is 736 ft.

above low tide. After traversing these plains, the Pass of

Tarifa is reached. This is the most accessible of the many
passes in this depression in the mountain chain. From
here the line gradually sinks to the Pacific, reaching the

plains on this side 118 miles distant from Minatitlan.

{To he continued.)

We give the following, for wliatever it may be worth, from the
American Dru(ifiisf. The accident is, of course, one which may
)ierfcctly well have happened:—"A despatch from Knoxville,

'J'enn., reports the death of a farmer at Somerset, Kcntnck}', by an
nerolite falling on his head from a cloudless sky. The farmer, it is

said, was killed instnntly, his head having been crushed in. His
clothing was torn and burned, and his body was stre.iked with
burning streams of molten iron or detached stones of white heat.

Uis limbs were charred and bent out of all shape. The only other

case of human life being destroyed by a meteor is said to have
happened in Saxony over one thousand years ago, and other cases

are reported. As several millions of meteors are said to enter our
atmosphere every day, it is lucky that more of ns do not suffer

from the bombardment."
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OTHEll WORLDS THAN OURS.
A WEEK'S COXYEESATIOX OX THE PLUKALITY OF

WORLDS.

BV MONS. DE FOXTEXKLLE.

WITH XOTES BY KICHARD A. I'KOCTOR.

{Continued from p. 152.)

THE FIFTH EYEXISU.

SHEWING THAT THE Fl.XED STAK.S AKE SO MANY SUX-S

EVERT ONE OF WHICH GIVES LIC.IIT TO A WORLD.

THE Marchioness was verj' imiia'ient to know what

would become of the fixed star;;.

" Are they peopled,"' says she, " as the planets are"! Gl-

are they not inhabited at all ? Or, in short, what shall wo

do with 'emV
" You may soon guess," said I ;

" the fixed stars can't

be less distant from the earth than fifty millions of

leagues* ; nay, if you anger an astronomer, he will set 'em

farther.! The distance from the sun to the farthest

planet is nothing in comparison of the distance from the

sun or from the earth to the fixed stars; it is almost

beyond arithmetick. You see their light is bright and

shining : and did they receive it from the sun, it must

needs be very weak after a passage of fifty millions of

leagues. Then judge how much it is wasted by reflection,

for it comes back again as far to us, so that, forwards and

backwards, here are an hundred millions of leagues for it to

pass, and it is impossible it should be so clear and strong as

the light of a fixed star, which cannot but proceed from

itself; so that, in a word, all the fixed stars are luminous

bodies in themselves and so many suns."

"I perceive," says the Marchioness, " where you would

carry me. You are going to tell me that, if the fixed stars

are so many suns, and our sun the center of a vortex that

turns round him, why may not every fixed star be the

center of a vortex that turns round the fixed star? Our
sun enlightens the planets; why may not ever}' fixed star

ha\e planets to which they give light ?

"

"You have said it," I reply'd, "and I shall not con-

ti-adict you."

"You have made the universe so large," said she, "that

I know not where I am, or what will become of me. What,
is it all to be divided into vortexe-s, confusedly one among
another ? Is every star the center of a vortex as big as

ours ? Is that vast space which comprehends our sun and

planets but an inconsiderable part of the universe t And
are there as many such spaces as there are fixed stars 1 I

protest it is dreadful ; the very idea of it confounds and

overwhelms me."
" Dreadful ! madam," said I ; " I think it very pleasant.

When the heavens were a little blue arch, stuck with stars,

methought the universe was too strait and close, I was
almost stifled for want of air ; but now it is enlarg'd in

height and breadth, and a thousand and a thousand
vortexes taken in, I begin to breathe with more freedom,

and think the universe to be incomparably more magnifi-

cent than it was before. Xature has spar'd no cost, even
to profuseness ; and nothing can be so glorious as to see

such a prodigious number of vortexes, whose several

centers are possess'd by a particular sun, whicli makes the

* This, of course, is far short of the truth. The nearest star

lies at a distance of about seven millions of millions of leagues.—-

R. P.

t It was Galileo who first adopted this quaint form of speech.

He was told that the moon's surface is really perfectly smooth,
transparent matter covcriDg the mountains and valleys he
described. "If yon provoke me to it," he replied, "I will set

transj>arent mountains on that smooth surface, ten times as high
as those I have told you of yet."—R. P.

very planets turn round it. The inhabitants of a planet

of one of these innumerable vortexes behold on all sidi s

these luminous centers of the vortex with which they aro

encompass'd ; but perhaps they do not see the planets, who,

receiving but a faint light from their sun, cannot send it

beyond their own world."
" You present me with a pros|iect of so vast a length

that no eye can reach to the end of it. I plainly s(h) tiie

inhabitants of the earth, and you have made mo discover

those that dwell in the moon, and in other planets of our

vortex ; now these, indeed, I conceive pretty plainly, but

do not see so clearly as those of the earth. After these,

we come to the inhabitants of the planets which are in the

other vortexes, but they are sunk into so great a

depth that tho' I do all I can to see them, yet 1

must confess I can hardly perceive 'em. By the ex-

pression you use in speaking of 'em, they seem to

be almost annihilated
;

you ought then to call 'em

the inhabitants of one of those innumerable vortexes.

We ourselves, for whom the same expression serves, must
confess, that we scarce know where we are, in the midst of

so many worlds ; for rcy own part, I begin to see the

earth so fearfully little, that I believe from henceforward

I shall never be coucern'd at all for any thing. That we
so eagerly desire to make ourselves great, that we are

always designing, always troubling and harassing ourselves,

is certainly because we are ignorant what these vortexes

are : but now I hope my new lights will in part justify

my laziness ; and when any one reproaches me with niy

carelessness, I will answer, ' Ah, did you but know what
the fixed stars are !

' It was nob fit, said I, that Alexander

should know what they were; for a certain author*, who
maintains that the moon is inhabited, very gravely tells u.s,

that Aristotle (from whom no truth could be long con-

ceal'd) must necessarily be of an opinion back'd with so

much reason ; but yet he never durst acquaint Alexander

with the secret, fearing he might run mad with despair,

when he knew there was another world which he could not

conquer. \Vith much more reason then was this mystery

of vortexes and Hxii stars kept secret in Alexander's time

:

for tho' they had been known in those days, yet a man
would have been a gieat fool to have said any thing of 'em

to Alexander ; it would have been but an ill way of making
his court to that ambitious Prince : for my part, I that

know 'em, am not a little troubled to find my.self not one

jot the wiser for all the knowledge I have of 'em ; the most

they can do, according to your way of reasoning, is but to

cure people of their ambition, and their unquiet restless

humour, which are diseases I am not at all troubled with :

I confess, I am guilty of so much weakness, as to be in

love with what is beautiful ; that's my distemper, and I

am confident the vortexes can never cure it. What if the

other worlds render ours so very little 1 they cannot spoU

fine eyes or a pretty mouth ; their value is still the same,

in spite of all the worlds that can possibly exist."

"This love," reply'd the Marchioness smiling, "is a

strange thing ; let the world go how 'twill, 'tis never in

danger ; there is no system can do it any harm. But tell

me freely, is your system true I Pray conceal nothing from

me ; I will keep your secret very faithfully ; it seems to

have for its foundation, but a slight probability : which is,

that if a fix'd star be in itself a luminous body, like the

sun, then by consequence it must, as the sun is, be the

center and soul of a world, and have its planets turning

round about it. But < tliere an absolute necessity it must

besoV
"Madam," said I, ' a i.je we are in the humour of ming-

- • * Hnygens.
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ling amorous follies with our most serious discourse, I must
tell you, that in love and the mathematicks, people reason

much alike. Allow ever so little to a lover, yet presently

you must grant him more, nay more and more, -which will

at last go a great way. In like manner, grant but a mathe-

matician one little principle, he immediately draws a con-

sequence from it, to which you must necessarily assent
;

and from this consequence another, till he leads you so far

(whether you will or no) that you have much ado to believe

him. These two sorts of people, lovers and mathematicians,

will always take more than you give 'em. You grant, that

when two things are like one another in all visible respects,

it is possible they may be like one another in those things

that are not visible, if you have not some good reason to

believe otherwise. Now this way of arguing have I made
use of. The moon, says I, is inhabited, because she is like

the earth ; and the other planets are inhabited, because

they are like the moon : I find the fix'd stars to be like our

sun, therefore I attribute to them what is proper to him.

You are now gone too far to be able to retreat, therefore

you must go forward with a good grace."

{To ie continued.)

(CiCtorial (gossiip.

In the face of the Imperial expenditure to which we
are committed, will no disinterested member of Parliament
question the Government as to whether anv mon?y will

this year be asked for, for that wretched sham, the
" Committee on Solar Physics 1

"

Judging from the report of the appeal in the case of

Watson r. Ellis, on Saturday last, the Lord Chief Justice

would seem even to have gone out of his way to encourage
the study of astronomy. At all events, he is stated to

have exclaimed, " Surely a pedestrian can look up at the

stirs without being guilty of negligence 1 If in doing so

he is tripped up by something placed on the pavement,
which he does not see, where is the negligence 1

"

Enthusiastic amateurs and students may hence gather
that they will be justified in learning the constellations in

the most crowded thoroughfares, in sublime disregard of

the consequences. Speaking merely for myself, though, if

any stellar devotee should walk down St. James's-street

with his eyes steadily fixed on Urste Majoris, and should

happen to run against me, I am a good deal afraid that

the iaipulse to give him a hearty shove would be
irresistible.

In pointing out, on p. 1.33, the evil results which must
inevitably accrue from the establishment of a Court of

Criminal Appeal, I little thought that such an illustration

of the truth of my contention as that afforded by the

action of the Home Secretary only last week would so soon
occur to justify them. Xo more wicked, brutal, and inde-

fensible murder than that of poor Miss Keyse by John
Lee, at Babbacombe, has been committed for a long time

;

and yet the vulgar, heartless, and revengeful brute who
perpetrated it is (thanks to the Eight Honourable Sir

William Vernon-Harcourt) still permitted to cumber the

earth for an indefinite period. And why 1 Simply because

the drop of the gallows stuck, and three successive

attempts to carry out the most righteous verdict of the
law failed ! Of course, it would have been so very

shocking to have finally and effectually throttled this

ungrateful monster, who was so studiously careful of

the feelings of others. The kind-hearted aod benevolent

old lady, who tried to rescue him from a career of

crime, is, with her poor cloven head and scorched limbs,

still and cold in her grave. Don't let us waste any
sympathy upon hfr. By all means, let us reserve it

for the hardened scoundrel who so awfully mutilated and
hacked the life out of her. But let us see where this lands

us. A wealthy man, we will say, hereafter commits murder,
and is sentenced to be hanged. His friends " get at " the

hangman, who, for a "consideration" of £1,000, or even
.£100, disorganises his ghastly apparatus, and prevents it

from acting ; and some fussy idiot posts up to the Home
Secretary ot the day to say that his subordinate has failed to

hang the culprit. If that Home Secretary should vinfcr-

tunately happen to be a Sir William Harcourt, he mufct,

to be consistent, reprieve the gentleman, and add another
item of proof to the allegation that Money can do any-

thing, when the ordinary course of Justice is permitted

to be interfered or tampered with.

Another and an indefinitely more pleasant occurrence

of last week is worth a word of mention here. I refer to

the opening of the new premises of the Hampstead
Public Library and Literary Institution, which has been
in existence more than fifty years : and which numbered
Samuel Rogers, Joanna Baillie, Constable, and Linnell

among its first shareholders and subscribers. Verily we
may exclaim with Borbonius, " Omnia mutantur, nos et

mutamrtr in illis," in connection with the popular litera-

ture of this period in the lives of the authors of " The
Pleasures of Memory " and the " Plays of the Passions,"

and that of the present day. A morning newspaper then
cost sevenpence, to be reduced to fivepence a few years sub-

sequently ; and books, magazines (such as they were), and
pamphlets were costly in proportion. It was, however,
about this date that the Society for the Diffu.'-ion of Useful
Knowledge and the Messrs. Chambers, of Edinburgh,
appeared, almost simultaneously, as the precursors of the
army of modem purveyors of cheap and good literature

which is now so abundant. The first number of Chambers's
Edinburgh Journal appeared on Feb. 4, 1832 ; the first

number of The Penny Magazine on March 31, in the same
year ; and the first number of the Penny Cydojmdia
during the succeeding ona Marvels as these were (justly)

then considered, they suffer terribly by comparison with
corresponding works in the present day ; and I can fancy
with what astonishment a frequenter of the Hampstead
Reading-room of fifty years ago would look upon the
profusion of ably-written and beautifully-illustrated series
of all sorts and sizes which now crowd the tables then bo
much more sparsely covered.

If it be too much to ask our very numerous correspoa-

dents all to write sense, I may, perhaps, plead with them
that they might, at all events, take sutEcient pains to write
legibly. Some of the communications which reach me are
penned in a fashion which prompts me to consign them to

the waste-paper basket forthwith. In the case of others, if,

by long, painful, and deliberate examination, I succeed in

deciphering enough to show me that they really do contain
something worth printing, I mark them for insertion, and
trust to Providence (and the compositor) for the result.

Really, though, the caligraphy of many would-be con-

tributors reminds me of that of Horace Greeley ; of

whom the story is told that, like many other of his

countrymen, following numerous and diverse pursuits, he
once started as a writing-master. As a " copy " for his

class, he wrote on the black-board, " Virtue is its ovfn



March 6, 1885.] KNOWLEDGE 201

reward ; " a legend which the only two members of that

class who (imagined thev) could read it at all transcribed,

" Washinff with water is absurd !

"

It is not very easy to know what to do to please every-

body. Some correspondents get into a furious rage because

I refuse to insert communications tilling half a quire (more

or less) of paper. Oa p. I'M, I did put in ii letter which

had reached me from a gentleman named Murray ; and
now /it.' is dissatistied, apparently because I do not hail

him as a second Newton : and, in short, regard his " P. D."

theory as a Particularly Defective one. However, at the

risk of further incurring his ire, I will once more let him
speak for himself :

—

Editob—Dear Sir,—Th.inks is not dne to the Master for placing

my letter of Feb 2iid, in such a conspicuous place, it was not mcnt

for publication ; no matter now, such like will happen, and show
Tariety, especially if they come under his circumstances of very

strong provocation (act.). If infinite variety cons/idif.'.- infinitcness,

—the master has a good chance of hccn infinitely (wise.) and he

has a right to please himself. If " P. D." stands for Pure Delusion

it also stands for Ptolemy and Decrescendo. If tho ptolomaic's

received such a check that brought them to a stand still, it was
only because they did not introduce the decrescendo motion, simply,

because they netc nothing about the earth's contraction ; according

to the law of universal gravitation, our earth must be moving
towards the snn, at the rate of 16i miles per annum. Her con-

traction causes her rotating motion to gain ICJ miles per day, as

she revolves round her new orbit,—leaving all her large orbits

behind her in one direction ; I suppose this sort of bosh, will not

account for the, ecliptic circle among the fixed stars, to recede

towards the west, at the rate of 50i" per annum, or 1° in 72

years,—nor account for, solar time,—nor account for the Julian

Calendar, giving our earth one day's more work, every four

years to hold the 21st of march in check ; or accounts the

stars moving a round the pole star ;— it accounts for tho position

onr earth holds in the planetary system,— also it accounts for

onr Master Mr. R. A. Proctor and other astronomers, having

to make mean time, which is not worth having (simply) because

it deceive'e ns,—as he tells ns that solar time is all bosh as

we cannot understand it,—why has the master stated more then

once, the earth is supposed to have once been gaseous, and pro-

bably as large as the sun in diameter; It has contracted, and is

still becoming denser, and consequently of less bulk,—the de-

crescendo motion tell's us our earth is contracting, at the rate of Si

miles in diameter per annum, or why was those eleven days dropped
in September 1752 which our calendar had gained on true solar

time "simply" because they never considered the consumption of

onr earth, neither one way or the other,—some people forgets that

time is only composed by the motion of matter.—Yours
Feb 23. 1885. J. Mcbkay.

"Whekce my correspondent obtained what (with a fine

sense of Carlyle's " eternal fitness of things ") he calls

" this sort of bish," he unfortunately omits to inform us.

I do hope that noue of the readers of Knowledge will be

rendered uneasy by Mr. ^Murray's announcement that "our

earth is contracting, at the rate of 51 miles in diameter

per annum " (!). Inasmuch as her present diameter is

7,912 miles, it cannot at this rate shrink into a mathe-

matical ])oint until the year .3324, or thereabouts ; by

which time editor and readers alike will be indifferent to

so remarkable a result of "the decrescendo motion."

jRrbittDSf*

SOME BOOKS ON OTJPv TABLE.

Watch and Clockmaking. By David Glasgow. (London

:

Cassell it Co. 188.5.)—This is one of the series of Manuals

of Technology which the Messrs. Cassell are bringing out

under theeditor.'-hip of Professor Ayrton and Dr. Wormell;

and, as an attempt to explain the scientific princi[jle3 under-

lying the routine work of the practical horologist, is cer-

tainly entitled to very considerable jiraise. Commencing
with an account of the Kolar and sidereal days, and a

description of the transit instrument, Mr. Glasgow goes on

to describe the primitive methods of measuring time by tho

aid of sun-dials and clepsydra^, sand-glasses, and candle-

clocks, and so down through the rude timekeepers of the

13th century to the famous Westminster Clock. Jn his

succeeding chapter he gives a similar historical sketch of

the rise and progress of the watch and chronometer. So

far the work is interesting enough to every wearer of a

watch or possessor of a clock. The subsequent chapters,

though, address the watch and clockmaker more parti-

cularly, and amply fulfil the promise held out of explaining

tho theory alike with the practical mechanical operations

of the working clock and watchmaker. To the incipient

worker our author certainly imparts a kind and amount of

information which would have been wholly unattainable

under the old apprenticeship system, and which, if properly

assimilated, should bring forth good fruit in raising the

British horologieal workman at least to the level of the

very best of his foreign competitors.

Elementarii Ilelp-Notfis on Latin Parts of Speech and
Sentences. By W. Tiiornton Bullock, M.A. (London :

Relfe Brothers).—Mr. Bullock's little book is very well

written, but we see nothing in it to distinguish it from

divers other primers and elementary Latin grammars that

we have from time to time come across.

TAe Z((cZy.- a Journal for Gentlewomen. No. 1. (London:

Feb. 19, 188.5).—Judging from No. 1, The Lad;/ onght to

address a very considerable public ; everything within its

covers being in the best taste. From this, however, we

must except the engravings of gowns, in which the artificial

reproduction of a repulsive and disgusting deformity now

worn by certain foolish women appears in an exaggerated

form. A coloured plate of " A New Bonnet," lull size,

accompanies the magazine, which is otherwise profusely

and effectively illustrated.

Elementary Text-Book of Zooloijij. Special Pari. Mol-

lusca to Mart, by Dr. C. Claus. Translated and edited

by Adam Sedgwick, M.A., and F. G. Heatiicote, B.A.

(London : W. Swan Sonnenschein i Co. 1885).—The

praise which we accorded (on p. 509 of our last volume) to

the first part of this really admirable book may be most

ungrudgingly extended to the second volume now lying

before us, which completes the work. The same clearness

and simplicity of description, combined with rigid scientific

accuracy, which characterised Vol. I., is equally apparent ia

Vol. II., in which the student is led through the mollusca,

molluscoidea, and tunicata up to the vertebrata, culminating

in the primate man himself. It may suffice to indicate the

wealth of illustration in this notable work if we mention

that no less than TOG beautifully-executed woodcuts adorn

the text of the part now on our table. We thall be greatly

surprised if Dr. Claus's elementary zoology, in its English

dress, does not speedily become t/ic elementary zoological

text-book in all schools and colleges where natural science

is taught.

We have besides on our table, from the Messrs. Cassel}

&, Co., Part 2 of Oxr Own Conntry (well sustaining its

interest). The Book of Health (in which we may direct

attention to the article on education as just now peculiarly

apropos), Thf. Library of English Literature, The Countrios

of the World, Cassell's Household Guide, Cassell's Popular

Gardeni7i;/, and European Butterflies and Moths. Also,

Society, The Kansas City Review, The Tricyclist, Wheelinrj,

The Medical Press and Circular, Our Monthly (Rangoon),

American Druggist, TJie Dyer, Bradstreet's, Parallax, and

the Book Cataloyues of Messrs. W. Wesley and Charles

Hutt.
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" Let Knowledge grow from more to more."

—

Alfred Tenntsob.

Only a small proportion of Letters received can possibly be in-

serted. Correspondents must not le offended, therefore, should their

ietters not appear.

All Editorial communications should be addressed to the Editor oi

Knowledge; all Business commxinicationa to the Poblishees, at the

Office, 74, Great Queen-street, W.C. If this is not attended to

DELAYS ARISE FOR WHICH THE EDITOR IS NOT RESPONSIBLE.

All Remittances, Cheques, and Post Office Orders should be made
payable to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.

No COMMUNICATIONS ARE ANSWERED BY POST, EVEN THOUGH STAMPED
and DIRECTED ENVELOPE BE ENCLOSED.

THE PSYCHOLOGY OF INSTINCT.

[lG21]~Mr. H. F. Osborne, in liis letter [No. IGOO], objects to

my definition of instinct as being too wide, i'.*"., it includes excito-

Motor or reflex actions. I quite agree that in instinctive actions,

commonly so-called, there is an clement of consciousness ; but it is

merely the organic feeling of the impression produced on the

sensory nerve—that is all. In reflex actions there is no conscious-
ness at all ; and this is the only intellectual difference between the
two classes of movements. Hartmann, however, opines that in

instinct there is " a conscious adaptation to a particular end, with-

out knowledge of what that end is." There may be a conscious
collocation of movements, but certainly not a conscious ada^jtafioii

of movements, if the end of those movements be unknown. , No
one could possibly invent a machine, if the aim or function of that
machine be not before the mind ; therefore the proper intellectual

element (association of ideas or inherited habit) which guides
instinctive action is, as it were, unconscious ; and, consequently,
so far as this element is concerned, the definition of instinct will

cover actions purely reflex.

Then, .again, your correspondent avers, that "What was once a
conscious action may have deteriorated into an instinct, or even
into a reflex action." I expressly maintain, on the otlierhand, that
any action which cannot be performed without the guidance cf a
general notion, can never become instinctive or reflex. It is incon-
testible that some actions (such as walking, &c.), having their origin
in a slow and painful education, ultimately become instinctive

—

i.e., the various movements which compose these actions are, after
a time, collocated unconsciously. It must be particularly observed,
however, that these actions are organic or belong to animal life

;

they are guided by concrete (not by general) notions, and they are
not concerned in the production of effects altogether outside or in-

dependently of the animal itself and its functions. The wondrous
architectural talents of bees, ants, and birds originated, I believe,
in the dictation of individual experience. Actions guided by general
ideas are incapable of organic transmission to posterity.

P. Q. Kegan.

[1622]—Your correspondent, "A. F. OsViorne," in his letter

(1597), counsels progression backwards. " Such incpiiries as these
into the union of mind and body belong to the realm of meta-
physics, not that of physics." He does not seem to have grasped
the facts (1) that metaphysics has for centuries tried its hand at

solving such inquiries, and has failed ; and (2) that all the brilliant

discoveries as to the true physiology of mind as a brain function
have been made during a comparatively recent period, and have
been reached by purely physical methods of research—in fact, by
regarding mental phenomena as physical phenomena, using physical,

in its largest sense, as natural (i/xVic). As well abandon modern
astronomy for astrology, chemistry for alchemy, as go back to

metaphj-sics for information on what is really a physical problem.
" From a scientific point of viow, we must always remain in

absolute ignorance as to the true nature of the soul." A truism
equally correct when applied to electricity. We call it a "fluid,"

bat, from a scientific point of view, we must always remain in

absolute ignorance as to its true nature. We do not on that
account, liowever, relegate the study of its phenomena to the realm
of metaphysics.
A small hajmorrhage disorganises, a splinter of bone causes

pressure on a limited portion of brain substance. Mark the

results :— (1) Muscular movement and sensation are paralysed
over a definite area of the body; arm or leg, or both, are motion-
less and devoid of feeling—practically dead. (2) Consciousness is

abolished for the time being, thought is impossible, emotion un-
felt, volition extinct. All evidence of a living soul is absent ; it is

practically dead, as much as the phj'sical properties of motilityand
sensation. Now the cause of the two conditions is precisely the
same. Will it be maintained with respect to one and the self-same
injury that inquiry as to its mode of causation of paralysis of

motion and sensation belongs to the realms of physics, but that
inquiry as to its mode of causation of paralysis of thought and
consciousness belongs to that of metaphysics ? Yet this is the
logical proceeding to which Mr. Osborne's argument would
commit us.

The connection of mind and body is eminently a physical question,
at any rate from the body side. Any knowledge we posses worth
having on this subject is the fruit of modern scientific psychology
and biology in general. To go back to metaphysics for further
enlightenment would be an endeavour to explain ifinotnm per
ignolius, and to exchange broad daylight for a veritable will-o'-the-

wisp.

Science regards the whole of Nature as an " open secret." To
aid in exploring its arcana and unravelling its intricacies all her
sous are invited. The intervention of priest or high priest is

superfluous. No sanctum sanctorum is acknowledged, with entrance
granted only to a favoured few. All workers are welcome, and
none who honestly labour are sent empty away. Ganglion".

OMNIPOTENCE AND FKEE-WILL.

[1623]—Letter 1593, in your issue of Feb. 20, is a gem of

reasoning too brilliant to be passed by unheeded.
The argument of the writer there is that, given an almighty will,

it is possible for such a will " to will that there shall be beings who
shall have a will of their own." This is a truism which none will

dispute. What " F. W. H." and all reasoning men do dispute is

that it is possible for an almighty will to co-exist with a distinct

free-will.

Given an alniig'aty will, then no act—not even self-destruction

—

is impossible to it ; but if, in the exercise of its power, it destroys
itself, it is then not only not almighty, but not at all. Similarly, if

it limits itself " by the creation of beings gifted with a power of

free-will," from the moment of such creation its almightinesa ceases

to exist.

It is pitiful to know that William Fitzgerald is a representative

of a large class of men who hold on to such straws as this, without
apparently a doubt as to their stability ; and, quite content that by
such sophistry they are able to reconcile theii- reason with their

adopted theory of human life, are constantly to be heard, when
expounding this theory, using terms mutually contradictory in a
fashion which makes a hearer wonder however their brains are

convoluted. Teebor Rolvat.

[1024]— I am sorry I should be called upon to show the truth of

a" truism" which to me seems so obvious. If I grant the exist-

ence of an " .all "-mighty will, that implies to me a will which
controls, directs, has power over " all " other wills. Equally a
" free" will implies to me a will which is " free entirely," i.e., not

controlled, directed, influenced by any other will or power, but its

own inherent one. If Mr. i^itzgerald can think or imagine two
such wills existing side by side, he can do what seems to me im-

possible. I cannot even think of "all-mightiness" doing impos-
sibilities, since if impossibilities can be done, they cease to be
impossibilities.

In reply to "Eyewitness," letter 1595. I certainly expectany-
body who tells me that his body and his soul are not one and in-

divisible, but two distinct entities, and that soul, thought, con-

sciousness, are not functions of his living, normal brain, but an
entity distinct from it, to tell me what becomes of this entity

when the brain ceases its work or ceases to live, and where this

entitj' was before his brain came to perfectiou or birth, and would
also like him to tell me how an " immortal " thing can have birth

or origin ? If Mr. Alexander wished to make a comparison, not

a small joke, he might have said, where is the "light" when it is

blown out ? To which I reply, exactly where his soul will be when
consciousness or life is gone out. F. W. H.

[This discussion, drifting nearer and nearer to the confines of a

purely theological one, must now cease.

—

Ed.]

MIND AND BIIAIK.

[1625]—In the four months which have elapsed since the publi-

cation of Mr. Jones's first letter upon this subject (1441), he seems
to have forgotten what his original contention was. Stated briefly
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his theory was that great mental power rises " from the harmony
which exists between the several parts of the brain rather than

from tho size and weight of the brain. Let 7 represent the

maximnm development of any of the jiartsof tho brain. Wonlil not

a man, all tho parts of whose brain marked 5, produce greater

effect, be a greater genins, in fact, than the man whoso brain had

3 parts each equal to 7, but all the rest varying from 1 to 1 y
"

Now. however, he allows that it is possible that " the man whose

brain had 3 parts each equal to 7 " woald be a greater

genius than the other ; but, he adds, those 3 parts must be in

harmony. Of course. But I did not for a single moment main-

tain the contrary. If the part denoting foolliardine.'is is equal to

that denoting caution, the two will counteract, and tho result will

be nil. And this, it seems to me, is an insuperable olistable to Mr.

Jones's theory as first stated ; for if all the parts of the brain mark
5, the opposite faculties of the mind will all counteract one another,

and the result will be ni7. Will a man who is endowed with such

a mind as this be a great genius ? I trow not.

To turn now to the main point. If tho size of the brain and tho

compleiity of its parts lias nothing to do with great mental power,

how comes it that " the human brain greatly exceeds tho animal

brain ; and the most advanced races of men have the largest

brains; and that "men distinguished for mental forces have, as a

general rule, brains of an unusual size ? " (Bain).

Or how comes it that, in the natural order of tho primates, " the

series of brains show a remarkable rise or development," the lemur

having a small and comparatively smooth brain, while the brain of

the chimpanzee or orang-atan is far larger and more intricate ?

And if we compare the brain of a man with that of one of the

higher apes, we find that the former far exceeds the latter in

quantity, and it is also "seen that in the ape-brain the lobes or

hemispheres have fewer and simpler windings than the more com-

plex convolutions of the human brain."

These facts, it seems to me, tend to prove that the size and com-

plexity of a man's brain have a great deal to do with his mental

power. When Mr. Jones can bring forward any similar facts which

support his theory, he may expect us to believe in it ; but, until

that time arrives, our belief in the superiority of man's mind to

that of womankind will not be shaken. A. F. Osborne.

THOUGHT AXD LANGUAGE.

[1626]—After posting my letter (1589), it occurred to me as

being (in the latter part) so deficient in courtesy, that I fervently

hoped the Editor would expunge that, if he did not burke the

whole. I am glad Miss Ballin's rejoinder (1604) has given me an
opportunity of expressing my regret. Even towards men that sort

of writing is objectionable.

As to the question of /acf, I do not see the rejoinder corrects

me. Her contention is that man managed to make head against

the beasts by dint of language, association, and weapons ; I say

that is entirely wrong, because much feebler animals have survived

without any such aids.

It was an army surgeon of large experience who made the state-

ment that severe wounds often heal in open air, but kill in hospital.

I am sorry I have forgotten the reference.

I never said " primitive man may have been muscled like a lion,

hecaxise David," &c. Contra, I meant. If David, not a primitive,

ic, A fortiori, Ac.

As to clothes, all nurses know that children's legs and arms begin

to " pine " and dwindle as soon as they are covered, even in our

inclement climate. Ergo, clotheless man must have ieeii {casteris

parilus) stronger than clothed man. One obvious reason of this

is that clothes prevent the poisonous exhalations of the skin from
being dissipated in the air. The Arabs never bandage a wound ;

they say the air is needed (despite its " germs") to effect healing.

If yon ehnt up half of a lot of meat soup in a vessel, and leave the

other half open, yon will find the covered half sour and spoilt long

before the other. Also, the more bare skin the more breathing

power, which is life.

My object not being victory or controversy (still less abuse), but

truth, I ask again leave to protest against the conclusion of Miss

Ballin's second article, " Man's mind was developed by the struggle

for existence." Ex hyp. evolut. All other races are older than

man. So other races have developed mentally like man, though
all have been struggling (and successfully) for existence longer

than he has. Eroo, man's mental superiority is not the result of

these circumstances, bnt is itself the eflEcient cause of his use of

firearms, language, and of his domination over all other animals.

Miss Ballin calls me " your anonymous correspondent," as if

there were something mean or suspicious in a pseudonym. Even
in these days of signed articles, I think that all who are not

absolute authorities on this subject show most modesty by keeping

their names dark. IIalltaed.s.

THE NEED OF CLOTHES.

[1627]— I have read with interest the letter of " llallyards,"

No. 160,S, and I agree with his conclusions. I lived seven years in

Colorado, and have herded sheep in weather so cold that the food

I took out for lunch froze hard in my pockets—thermometer some-

times 15° or 20" below zero—and I used to wear less clothing than

I now do here, although naturally sensitive to cold, owing to weak
circulation. I well reiiiemlier a half-witted man, Marvin by name
(who has since then committed a dreadful crime), who used to get a

precarious living by hunting in the niounlaitis, and who, in tho

coldest winter weather, went about in rags—practically unclothed.

Another "old-timer," who was a teamster, invariably went about in

the severest weather and most biting winds, with his coat open and

his chest perfectly naked and exposed. Surely the London street-

Arabs, who are at once half-starved and lialf-naked, prove that the

power to resist cold is merely a matter of habit, and that we might

make ourselves " all face " if we liked, though doubtless a modicum

of clothing is comfortable, if of doubtful sanitary value. I firmly

believe that overcoats are tho most fruitful cause of winter colds,

and that tho best and safest plan is to make little or no difference

between summer and winter clothing. J. W. Bootbroyd.

TERMITES.

[1628]—I have read Dr. Hutchinson's article on Termites,

p. 1-12, with great iuterest, but one sentence is so puzzling that I

feel sure many readers of Knowledge would like a little further

explanation. He says :
" But, then, what is the use of the wings ?"

" What, then, the necessity of tlie swarm ? I believe it to be a

provision of nature for lessening the species by bringing it into

contact with the host of devourers ready to hasten to the feast

either by day or night." This appears to me quite opposed to the

theory of evolution, for surely those individuals which first took

to flight would have but little chance of handing down such a

peculiarity to future generations, without reaping some corre-

sponding advantage.
Bnt if we fall back on direct creation, the difficulty is not

lessened. Would an intelligent Creator adopt such a clumsy and

roundabout means of keeping down the number of individuals of

the species, when the object could be attained by creating them less

prolific to the required extent, or by other simple means ? I should

like to know what Mr. Grant Allen has to say on the subject.

George H.\nx.

LETTERS RECEIVED AND SHORT ANSWERS.

Thomas Avers. What is solar heat itself but a form or mode of

motion ? This being so, if I rub a brass button upon a wooden

plank until it becomes so hot that it will ignite phosphorus, in

what sense can such heat be held to have its origin in " processes

of chemical change ?
"—E. A. Tindall. I must differ from you,

foto coslo, as to the origin of ideas of the spiritual or immaterial in

nature being " entirely devoid of any scientific .... explanation or

interest;" inasmuch as the investigation of the inception of such

ideas in the mind of primitive man is replete with interest of the

most absorbing character to the psychologist and anthropologist.

With reference to your really interesting account of the measure-

ment of a myopic pupil by Mr. Gorham's photometer, and the

discovery that its diameter' was less than '05 inch, I can scarcely

accept your hypothesis that short-sight is due to an inability of the

ciliary muscles to dilate or contract the opening of the pupil. And
for this reason, that all short-sighted people will tell you that when
their pupils are caused to contract by a strong light, their sight is

quite notably lengthened. At any rate this disposes of the idea

that the subject of Mr. Gorham's experiment was myopic because

of the small diameter of his pupil.—T. Common". You are mis-

taken. Romford and Davy both disproved the possibility of the

existence of caloric. So again with your idea that the corpuscular

theory of light is not susceptible of disproof. LTndulations may
and do, as we know, extinguish each other, material particles never.

Did yon ever hear of the phenomena of interference ? But the crucial

test of the validity of the corpuscular hypothesis, underwhich it broke

down, is this. Were it true, light must travel faster through a

refracting medium than through empty space ; while, on the other

hand, if light consists of undulations or vibrations, it must be

retarded by refraction, which, as a matter of experimental fact, it

is found to be.

—

Commentator. Your fallacy lies in regarding the

desert region of South-West Australia and that of the interior of

Zanguebar as in any sense " primeval." Why, great and notable

alterations of level, and successions of fauna and flora may well

have occurred in both localities within a period quite (geologically)



20 i KNOWLEDGE • [March 6, 1885.

(recent. Had you not better send your two cases of "calling"

direct to Mr. Gurney ? Re (so-called) "Spiritual" literature, you
Beemto proceed upon the simple principle, " Credo quia impofsibile

eet," to have read the rubbish of those who have failed to find out

how the " mediums" do (often clumsily enough) their tricks, bat to

have studied little or nothing written by the very few scientific

men who have condescended to notice the subject. Heally, the

cleverest of the slate-writing fellows is a fool by the side of JI.

Verbeck, now performing at the Princes* Hall in London. 31.

Verbeck, though, is honest, and says that his marvels are

effected by sleight-of-hand. The " mediums " are scandalous

impostors, who trade upon the ignorance of their fatuous

dupes by pretending to be in communication -with the

other world. I could fill a quarter of this column -with the

names of these people, who have been successively detected in

their sorry cheating ; but it is really degrading the pages of Kxow-
LEDGK to admit any reference to " spiritualism " into them at all.

—

Chas. Eose. I cannot suffer the question to drift into pure theo-

logy.

—

yv. H. Ba.\s.\ll, B.A. Miss Ballin, as you will see, has had
an opportunity of very promptly expressing her own opinion of the

letter of " Hallyards," who, moreover, as you will see from
his letter [1626] on p. 203, has himself promptly expressed

his regret at the tone in which he criticised her theory.

When our contributors themselves complain of the criticism

of their utterances by their readers, it will be quite time
enough for me to take action in the matter.— H. A. B. The
empirical law to which you refer can only possibly apply to a

partially-illuminated body seen through a great thickness of atmo-
sphere. Why, at the distance you name, the man's height would
subtend an angle of more than 6S" ; while that of the motes in the

air, rendered visible by Tyndall's Electric beam, is utterly insensible

and immeasurable. What angle do you suppose that a floating

gossamer-thread subtends at your eye, when the brilliant illumina-

tion of the sun renders it visible ! The angular diameter of Mara
varies between 4" and 30"; that of the ball of Saturn, alone,

between 15" and 20"
; his astonishing ring-system much more

fhan doubling this.—Ax E.\rxest Thinker points out that there

are two misprints in letter lt'06 (p. 150) both in the second
line :

" single " should be " simple," and " of it " appears for " fit."—Dh. Lewins also complains that on line 25 of the second column
of his letter (1602), on p. 158, the comma should be after "such,"

and not after " self," as printed.—L. H. Spkott. I am very sorry

that you have got a non-acliromatic telescope. With an achromatic
of the same apertui*e you would see enormously more. In reply to

your questions, you can see 10th mag. stars with your telescope

;

6th mag. only with the naked eye. You will perceive Mercury
most indifferently. The crescent of Venus you mijlit see towards
the end of this year, but that she will be so very badly placed.

The moon you will be able to see a little of when she is about

half-full, of Mars nothing. Jupiter as a most indifferent little disc,

bordered with orange light ; but you will pick up his four moons
easily enough ; Saturn's rings certainly not. The magnifying
power of your eyepiece is 30, but its component lenses ought only

io be H inch apart. The telescope is not worth any higher power.

—E. Gould (ISury St. Edmunds). Will you be good enough to

read the italicised paragraph which appeared on page -173, and
elsewhere in the last volume of Knowledge ?— S. S. Geeat-
HEED, M.A. " When the sun was a nebula, extending to the

orbit of Venus," I wonder what the condition of the earth

was. Suppose that it was itself a diffused nebulous mass,

equally illuminated throughout!

—

H.Camerox Gillies. Many thanks,

but such a subject would hardly fall within onr prescribed limits.

At the same time, I am greatly in sympathy with you, regarding,

£3 I do, that subject as on about a par with meteorology as a science,

—F. W. Reynolds proposes to fit a mercurial compensated pendu-

lum, making eighty-one beats per second, to an Austrian clock. The
steel rod, which is about '156 in. in diameter, weighs 2 oz., and the

mercury cistern itself is of such diameter that, when filled 4 in.

deep, it holds 1 lb. of mercury. The clock train is not strong enough
to drive a heavier pendulum than this. Can any practical horo-

logical correspondent tell him whether a depth of 4 in. of quick-

silver in such a pendulum as this (which obviously should be about

21i in. long from the centre of suspension to the centre of oscilla-

tion) will suffice to compensate it ?—W. R. K. Imprimis, I con-

gratulate you on your observation of the reappearance of Aldebaran
from occultation on Sunday week. It was more than any one saw
in this part of the world. In the next place, I rather fail to under-

stand your figures. Dublin is 25m. 22s. ivest of Greenwich. Con-
sequently, 7h. 37m. Dublin time is 8h. 2m. 22s. Greenwich time :

"because the earth is turning on her axis from west to east, and
Greenwich gets under any celestial body, or has that body (say the

sun), on its meridian 25m. before Dublin does. Hence, if you saw
Aldebaran reappear from behind the moon's limb at 5h.27m. Dublin
time, it must have been 5h. 55in. 223. at Greenwich at that instant.

Tour difficulty about the discrepancy between these corrected times

of your observations, and those predicted by " F.R.A.S." in his

" Face of the Sky," admits of a very easy solution. The times he

gives are those at which the phenomena will happen at Greenwich.

But Dublin is 2' north of Greenwich, which, in itself, must ap-

parently depress a body so close to the earth as the moon is, in

the sky ; moreover, it is 6' 20' to the west of the prime meridian,

which will seemingly shift the moon towards the Ea^t. From these

considerations you will see that the occultation of stars will take

place at different times, and at different parts of the moon's limb

in Dublin to what they will at Greenwich ; nay, it may happen that

a star will be occulted at Greenwich, of which the moon will pass

quite clear in Dublin—and vice i-ersi.—F. C. Go into any assembly

of men famous in literature, science, or art, and you will all but

invariably find that the most distinguished among them are little

men. Your strapping handsome fellow six feet high takes his

share in muscle to the loss of brain power. With reference to the

other part of your letter, it almost seems to me as though Medical

advice was reauisite.

—

Thos. Agxew i Sons. I was unfortunately

unable to avail m.yself of it.—H. B. L. Read the masterly critique on
" The Unseen Universe" in Vol. I. of the " Lectures and Essays,"

by the late Prof. Clifford, published by Macmillan & Co.

—

Hard-
ware. They can be placed in 120 different ways.

—

John Hampden.
You vri I have your little joke.—T. W. Backhouse. I gravely

question your view of the action of the light of a star (just at the

instant of its disappearance as a point) on the retina. I further

fail to share in your wonder that streaks and wisps of milky light

attached, as it were, to the galaxy are not included in lists of

isolated nebula?. I cannot say, off-hand, how the author of the

paper arrived at the figures you quote.—W. M. Get " Experi-

mental Physiology : its Benefits to Mankind," by Sir Richard

Owen, published by Longmans & Co., two or three years ago,

and look through back volumes of the Medical Press and
Circular.—Tanxaker Buhicbosan. See Knowledge for Feb. 6,

p. 110.—H. R. D. M. So far from having been "bored," I have
read your long letter through with a considerable amount of in-

terest, and thank you sincerely for the courteous and friendly

spirit which pervades it. Let me deal with the chief points upon
which you touch seriatim. To begin with the velocity of light.

The way in which the 192,000 miles per second was arrived at was
by the observation of the apparent retardation of the phenomena
of Jupiter's satellites, as observed from opposite extremities of a
diameter of the earth's orbit. The amount of its retardation was, as

I have said, simply a matter of observation, and knowing accurately

the diameter of our orbit in miles, a very simple sum would suffice

to show the velocity of light in miles per second. By combining
the results of the transits of Venus of 1761 and 1769, Encke, just

fifty years ago, calculated the solar parallax at 8 571", which would
place the earth at a mean distance of 95,370,000 miles from the

sun. But in 1854 Hansen threw grave doubts upon the accuracy
of Encke's determination, by proving that the motions of the moon
demanded a reduction of something like a'oth of the whole amount
of this parallax ; and the recent more accurate observations of the

transits of Venus, the parallax of Mars, &c., all combine to show
that the solar parallax does not differ much from 8 82", which
would, in turn, reduce the diameter of the earth's orbit and the velo-

cityof light. Meanwhile, Fizeau,Foucault,Cornu, Young, Forbes, and
Michelsen had, by the aid of most ingenious apparatus, been measur-

ing the actual rate at which light travels on the earth's surface, and,

as the final and most trustworthy result, Glazpbrook, in his" Physical

Optics," gives 186,771 miles per second as that rate ; a quantity in

the most perfect agreement with the increased parallax of the sun.

Of course, the linear (not proportional) dimensions and masses of

the whole solar system (save those of the earth) have had to be
reduced, as you will see if you will compare a table of them given

in every book on astronomy thirty years old, with the corresponding

one in a similar work published recently. Your account of the

destruction of the pre-historic mounds in your neighbourhood is

at once interesting and painful. The utter disregard of many
of our most precious archa!ological relics is simply a scandal to us

as a nation. I fear that the mere iuspeetion of your primitive
" Macadam," would scarcely enable anyone to form a definite

opinion as to whether it had been employed for purposes of

smelting or of cremation. On the subject of glacial epochs in

these islands and their existing traces, read Ramsay's excellent

book, " The Physical Geology and Geography of Great Britain,"

published by Stanford. Coal-fields, by the bye, afford evidence of
" a moist and equable climate," by no means of a tropical, or even

sub-tropical one. I quite join with you in the denunciation of

the American vulgarism "at" for "in." The distinction that used

to be made may be illustrated by saying that formerly it would

have been written that a man was stopping at Capel Curig, but

that he lived i» London,—Jonx Harhs. Received; bnt it is not

a matter suitable for discussion in these eolamne.
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(fur InbrntoiG' Column.

We give here, tceeli iy wceV, a terse description of such of the viany
inventions as ire think may ^c of use to our readers. Where it is

j>ossible, the number of the patent is quoted, to enable those who
desire fuller infonnation to procure the specification from the

Patent Office in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine oursehes to the more recent inventions; but
it often happens that an article comes under our notice which,
although not quite novel, is worthy of mention for its utility and
ingenuity, hi such a case we should not hesitate to refer our
readers to it. And while we thus increase the interest of our pages,

we at the same time assist the inventors by giving greater publicity

to their inventions (Knowledge being a popular magazine) than
is accorded by the most ercellent trade juurnals

TQE AMMONIAPHONE.
[Patents Xos. 1,1C3 and 10,500. 1SS4.]—The accompanying

diagrams illustrate one of the most remarkable inventions of the

ajre. It is the outcome of twenty-nine years of hard labour in pur-

suit of a definite object. Dr. Carter Moffat says that ivhen but a
boy he was sirnck with the rather curious idea that the beauty of

Italian vocal tone was due to something in the air of Italy, and
that Italy as a resort for invalids was due to the same cause. Ho
began at that early age to make chemical experiments, to prepare
endless varieties of gases, solid substances, and fluid bodies—to

inhale and to partake of these materials in the hope that his voice

might become benefited, and made strong and musical. It was
his passion to improve the singing and the speaking voice, and he
still felt that the bcanty and mellowness of the Italian tone
was to be attributed to its atmospheric peculiarities. For more
than sis years he attended the post-mortem rooms of the Glasgow
Koyal Infirmary,'and made over thirty-five analyses of the miliary

tubercles in the lungs of persons who had died from consumption.
A little over ten years ago. Dr. Carter Moffat had occasion to visit

Southern Italy, and he relates that no sooner had he reached the
shores of the Adriatic, than he perceived the peculiar tint of the
vegetation to be quite different from what it is in our own country.
His chemical knowledge at once informed him that the yellow-

green tint of the grass, the vine, the olive, the cabbage even, was
due to a bleaching action— to something in the air—whence he
proceeded to analyse the air and dew of the neighbourhood. He
says: "Reverentially did I kneel and withdraw that sparkling
globule into a glass tube, and with anxious mind I applied a few
delicate chemical tests. Roaming from plain to plain and valley to

valley, I made over sev3nt3'-three analyses of the air and dew. I went
to the valley in which the celebrated sympathetic tenor Guiglini

was said to have been brought np, and in that peaceful spot I

found the atmosphere almost saturated with peroxide of hydrogen
and free ammonia. I r.otcd the maximum proportion of hydrogen
peroxide to be present in the air about from eleven to two in day-

time, dwindling down to a mere trace at dusk, and developing
with the sunlight. The free ammonia appeared to be present in

always about the same amount, no matter what hour of the day.**

These and subsequent experiments proving successful, he devoted
himself to the perfection of the ammoniaphone, a task which
engrossed his attention for nine years. The instrument which
forms the subject of the later patent (taken out by Mr. C. B.

Harness) consists of a metallic tube, containing a piece of rope
saturated with ammonia, peroxide of hydrogen, and a few flavouring

compounds, and provided with a mouthpiece midway between its

the end of the piece E, and thus close the orifice or passage, thereby
preventing the admis.sion of air to the tube. .V small aperture I

is formed in each of the handles 1) for tho admission of air to tho
tube A when the vah'O is opened. Tho moutiipiece B has a per-

forated screw-cap. The person desiring to use the apparatus grasps
tho handles D, and applies his mouth to the mouthpiece B, then,

by pressing push-pieces F", he opens tho orifices for tho admission

of air to the tube A ; he can then conveniently inhale tho vapour
of tho substance contained in tho tube. Tho instruments are made
of various strongtha, tho strongest lasting for twi'lvo luoutlis, when
the saturated rope rutiuires to bo renewed. Weaker forms are moro
generally employeil, which, when called into use four times a day,

last for about two and a half months. Wo cannot but bear testi-

mony to the remarkable qualities possessed by tho instrument.

Prior to determining to notice it, we examined it. One drauglit of

air was inhaled, when, to our great astonishment, the intensity of

tho voice was about doublod, while its clearness was iilmost as

greatly increased. Tho Ammoniaphone is gaining many patrtms,

and it deserves them, for wo are convinced that it is no ex.aggera-

tion to say that '* tho emjtioymont of the Aninioniaphone according

to directions Italianises tho voice, and makes a weak voice, or a
drawing-room voice, strong, rich, clear, and ringing."

rAPER-STRETCHEK.
[Patent No. C,'t07. 188-t.]—The object of this invention, iiatented

by Mr. C. Atkinson, is to stretch drawing-paper or other similar

material without resorting to the usual process of first damping the
paper, the paper being at once tightened and lielil firmly in its

place by mechanical me.ans, no drawing-pins, glue, or other adhesive
material being required. The invention consists of a frame A in

combination with tho drawing-board B, which can be removed from
the frame when required. C and C are pieces of wood fastened

ends. A ferrule or ring, having an internal screw-thread, is sol-

dered, or otherwise fixed, in each end of the tube A. D D are

handles, each provided with an externally screw-threaded piece E,

which fits into one of the rings or ferrules C, so that the handles
may be screwed or unscrewed at will. Through each of the handles
is passed a rod F', one end of which extends through the piece E,

and carries a plate or disc F, provided on its inner face with a
washer of leather, india-rubber, or other suitable material, so as to

form a valve capable of closing the orifice or passage in the piece

E. A spiral spring H is placed upon each of the rods F, so that it

bears at one end upon tho end of a recess or cavity in the handle,
and at the other end upon a cap or push-piece F^ fixed on the outer
end of the rod. This spring tends to press the washer G against
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(Bur Cfiessf Column*
By Mephisto.

USEFUL EXD GAMES.
Black.

Whitb.

White to play and mate in five moves.

Black. Black

White to play and win.

1. K to Kt6
2. K to B5 (ch)

K to Kt7
KtoBS

If Black persists in playing

K to R8, White plays 3. K to

Kt4, K to Kt7. 4. K toBl(L-h),

K to E8. 5. K to Kt6, K to KtS.

6. Q to R sq. mate.

Or, if Black plays 2. K to B7,

3. Q to KKt2 (ch), as move 4 in

the following variation :

—

3. Q to R sq. (ch) K to Kt7
4. Q to Kt2 (eh) K to KtS

If K to KtG, 5. Q to Kt7 wins.

Whiik.
White can only draw.

1. Q to B6 (ch) K to Kt7
2. Q to Kt5 (ch) K to B7
3. Q to R4 (ch) K to Kr7
4. Q, to Kt4 (ch) K to B7
5. Q to R3 K to KtS
G. Q to Kt3 (ch) K to RS
and the game is drawn, as, on
account of Black being either

st.ilemated or advancing bis P,

White cannot do anything but

give check with the Queen.
As will be seen in the

annexed position, White avoids
the threatened stalemate posi-

tion against a R's P if the K
is sufficiently near, no matter
where, as in the following posi-

tion :

—

7.m S
m w/i

WlLllE

5. K to B t

:

€. K to KtS and
White must win.

P to RS (Q) ' 1

White.

Q to B2 (ch) K to KtS
K to K3 K to RS

i
3. K to B3 and wins.

The New Orleans Chess, Checkers, and Whist Club have issued a
circular inviting subscriptions towards a Tournament to be held at

New Orleans. The Club heads the subscription-list with 5500.

Southern people generally do things impulsively ; we are, however,
quite taken aback by the dates given in the circular, which was

issued on or about February 10, with the proviso that on March 23

the committee will again consider the matter ; but, notwithstanding

this, the date for commencement of the Tournament is fixed for

April 7. We hope the project of the New Orleans Club will meet
with success. The Chess Players' Chronicle contains a series of

reprints of the American " Supplement to the Synopsis." No
doubt chess-players will welcome the appearance of these articles

in this useful publication.

SOLUTION.

Peoblem No. 148, by

1. Kt to BG K X Kt, or

2. B to B5 K X Kt
3. B to Q4 (ch) Mate
2. if K to B5
3. B to Q6 (ch) Mate

1G2.E. Cakter,

1. K to BG
2. P toKt4! Kto Q.5

3. B to Kt2 (ch) Mate

Solution of Problem No. 149 received from W., J. H. Ilodd,

Ravenhoe, and Donna.

END GAME FROM ACTUAL PLAT.
Black.

Whitb.

Black proceeded with-

B to KtS
PxKt
Q to K3
KR to B sq.

K to Kt sq.

Q toQS
Q to Kt sq.

P to Kt4
QKtxP!
KtxP
Q to R4
B to Kt2 (ch)

QR to K sq.

E to B6 !

K to K7

!

A very fine move, and part of an elegant combination. If White
plays R X R, then Kt x R (ch), K to K sq., K x Kt (ch), and mate
soon follows.

Q to Q sq. R X B (ch) !

P X R Q to RS (ch) !

Kt X Q R to Kt7 mate
The conception of the position, beginning with P to Kt4, is of the

highest order.
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THE KALEVALA.
By Edward Clodd.

III.

IN the opetiiag Rune, the sioger tells ho^ an impulse

beyond control drives him faster than tongue can
speak or teeth can open to chant the legends of olden days,

learned on his father's knee and at his mother's side as she

turned the spindle.

Meeting a brother-bard in the dreary Northland, the

land of Pohja, he iuvites him, after the custom already

described, to friendly combat of song, to clasp hand in

hand, and join finger to finger, as they recite the runes

whose inspirations are the noble deeds of heroes a little less

than gods and more than men, and the all-surrounding

earth and sky. These beauteous songs are taken, the

Runaio tells us

—

From the belt of aerotl Wiiino,

From the foi^c of Iliiiarmcn,

From the sworJ of LomminkaineD,
From the bow of Joiikahaitien,

From the borders of Pohjola,

From the heaths of Kalevala
;

nor from these alone. Thf^y are no hothou.se products, but
are watered by the stream and freshened by the breeze.

They were "gathered in the depths of the copses, blown
from the branches of the forest, culled among the plumes
of the pine trees. These lays cime to me as I followed

the flocks in a land of meadows honey-sweet, and of hills

crowned with golden flowers. The cold has spoken to me,

and the rain has told me her runes ; the winds of heaven,

the waves of the sea, have spoken and sung to me ; the

wild birds have taught me, the music of many waters has

been my master." Nor will the Runaio disdain more
prosaic stimulus. The song shall flow the faster for the

strengthening beer he quali'^, but, failing that, he will

make music the long night through " with water only."

After this proem the story bfgin.».

Luonotar, i.e., " Daughter of Nature," Virgin of the

Breezes, weary of htr long maidenhood, descended from
her dwelling in the " far-extending desert " of the vacant

air to the ocean, where the tempest recked her and the

waves played round her for seveu hundred years. All

this time she bore within her the storm-begotten hero

Wiiiiiurniruen. Unable to give l)irth to him, she ciied to

Ukko, the Heaven-Father, for relii f from her burden and
her travail, but her prayer was not granted. Seeing a

wild duck Hying in search of a spot whereon to build its

nest, she raised her knee above the water, when thebiid,

thinking it was a grass-covert d hillock, alighted and laid

in it seven eggs, six of which were of gold and the seventh

of iron. As the duck brooded, the mystic Daughter felt

hot pain in her knee, which caused her to start, when the

ergs rolled into the sea and were broken.

8iink in sslime they ilo not peri.sh,

But are heaufoouisly transfiirurcd,

Fair the forms of all tlio fraf,'monts.

Some hiatus occurs here, for nothing is .said as to the

fate of more than one egg, which, divided, became the

heaven and the earth :

Of the yolk was made the bct.nteoii3

Snn that ligliteth up the daj'-tinie
;

Of the white was made the pale clear

Moon that shineth in tiie darkne.^s
;

Of tlie bright fjjecks formed the stars were,

-Vndof black specks clouds uplifted.

The great mundane, self-developing egg occurs a-nong

the Hindu and other Eastern ]ieop'es, but is not found

among the creation myths of Nurthern Europe, and its

presence in the Knlevala points to it as a primitive relic of

myth common to the Asiatic ancestors of the Mongol-

Tartaiic races—perhaps commcn to yet more remote

ancestors, from whom Aryan and non-Aryan are alike

descendeel. In the Indian cosmogony, Brahma, the

self-existent, " desiring to produce various creatures from

his own body, first, with a thought, created the waters, and

deposited in them a seed. This seed became a golden egg,.

resplendent as the stm, in which he himself was born as

Brahma, tlrs progenitor of all worlds.'* In Longfellow's

"Hiawa'ha," he describes the representation of Gitche

Manito, the Mighty, in picture-writing, as follows ;
—

He, the Master of Life, was painted

As an egg, with points projecting

To the four winds of the heavens.

Everywhere is the Great Spirit,

Was tlie meaning of this symbol t

For ten years Luonotar floated on the " slum'ner-silent

billows," and the " misty ccean-barriers," before she began

to press the ocean billows and uplift the everlasting hills.

Then at the stretching forth of her harid the land arose, at

the planting of her foot the sea deepened, at her word the

ocean bights, the crags, the hidden reeft", the islands and the

plains appeared.

In other, and perhaps older, versions of the epic the

creation is described to Wiiinuraijinen, who, like Vanne-
mutnen in the Kalevipijeg, old from hi.s birth, is described

throughout the Kalevala as Vaka Vanhn. Vanha is

" old," but Vakd has several meanings, of which, in view

of the characteristics of the hero, " steadfast " is perhaps

the best. In the Swedish translation he is sometimes

called " wise and aged "
; in tie German ' old and truth-

ful " (v-ahrhafl), which is wrong ; whilst the French
version chooses the more unsuitable and unrhythmic word,
" imperturbable."

For thirty years more Wainiimoinen remained pent up
within Luonotar, fretting at the fate which hid him from

the sunlight, and devising way of escape.

He besought the sun, moon, and the Great Bear in

turn to deliver him, but in vain ; whereupon he freed

• Muir'B " Sanskrit Texts," iv., p. 27.

+ Canto xiv., " Pieture-Writing."
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himself by teariug open Lis mother's breast, and then

struck out upon the ocean, on whose waters he swam to

and fro for eight years, till at last he reached a nameless,

treeless, voiceless land.

Tlins tlio IjirLli of Wilinamoinen

;

Tbus t'lie birth of tbo great siuger ;

Born he was of mi.i;hty parent

;

Burn of Ilmatar, hia mother.

Then, after much pondering, he wondered who should sow

the life-giving seed, when Pellerwoinen appeared, scatter-

ing seeds broadcast, whence sprang all kinds of trees, the

berried junipers, the cone-laden lirs, the water-nouii-.hed

alder.s, " every tree after its kind," save the oak. Now in

a, far-off, mist-veiled meadow, Wainamoinen espied five

maidens mowing, and, as they raked the grass together, one

Tursa, a giant, rose from the ocean, and igaited the gras^

by rubbing it, then wrapped an acorn in a love-leaf, and

buried it in the ashes. Quioklj'' grew and spread the

oak therefrom until its boughs arrested the clouds in

their cour.ses, and its leaves blotted out the light of

yun and moon. Wiiinamoinen, "old and steadfast," won-

dered whether hei'o or giant might be fovmd who could

fell the tree, and, in his nted, went to his mother (we find

the heroes of the Kalevala repairing to their mothers in all

times of trouble), and besought her to lend him the ooem's

strength to rid the earth of the evil-working tree. Then

out of the sea came a copper-clad dwaif, a span in length,

who held in bis hand a copper axe. Making known his

business to Wainamoinen, who laughed scornfully at the

i'Jea of so small a man doing so great a deed, the dwarf

suddenly became a giant, whos" bead reached to the clouds.

Planting his foot firm in oartli, he struck the oak with his

axe, when the mighty tree staggered and fell. Its trunk

lay eastward, its top jiointed westward, i's leaves bent

southward, and its branches northward. He who took a

twig had with it abiding happiness; he who gathered from

the top had magic power for ever; with l>im who plucked

a leaf dwelt everlasting charm ; while tlie splinters which

were drifted to the feet of the Northland maiden were

fashioned into arrows by the sorcerer's art. And the earth

was again touched by the sunshine, the clouds drifted

unhindered, the birds sang, the grass and flowers grew

—

All tliicGTS fair and lovely flourished,

All tbin<i:s save the one most ])recious

Fruit of fruits, the golden barley.

Then Wainiimliinea, walking by the sea-shore, found seven

grains in the sand, and these he carried to be sown near

Kaleva's spring and Osmo's field. As he went thither a

titmouse sang from the tree-top :

Onnio's barley will not Honrish,

Nor Kaleva's oats be ripened
;

For as yet untitled the soil is,

And uncleared is yet the forest.

Then Wainiimoinen, after the manner of culture-heroes of

other races, cut down the trees, sparing only one bii'ch-

tree, that therein the birds might make melody and the

cuckoo build its nest. For this a grateful ea^le brought

him fire wherewith to burn the felled trees, and as the hero

cast the barley grains into the cleared ground he invoked

the sleepins; caith to awake and nourish the seed, and
prayed to Ukko, Heaven- Father, to water it with the rain-

clouds :

Bid them all their sweetness sprinkle,

That the ear may lift its treasure,

And the corn .with plenty rustle.

Ukko granted his prayer, and in three days the barley was
ready for the reaper. Then came the cuckoo, bird of

spring, and, learning why the birch-tree was spared, did

Wainamoinen's bidding, and sang with a voice that

gladdened the hearts of men.

Among the many barbaric myths accounting for the fitful,

and startling, and turbulent in Nature, the wind and

thunder are alike conceived of as caused by a mon.ster bird,

whose course is as the lightning-flash, and who is the

messenger between heaven and earth, with the gift of fire

to men.
In the eagle, as fire-bringer, a note in primitive thought

is struck, although, as will be seen hereafter, fire itself is

personified, eluding pursuit and working havoc. Another
note is also struck, but softer in contrast to the often harsh

melody of the Kalevala, in this communion of man with

the bird of the air and the beast of the field, as sharers of

a common life, given by the great Earth-mother. The
presence of this in myth and folk-tale may suggest to us

that if we have gained much through larger knowledge of

her works and ways, the familiarity has tended to deaden

sympathy with all life lower than our own, and that to

quicken this anew within us is to touch the science of to-day

with the poetry of the past.

HOW TO TRISECT AN ANGLE.
By Alfred Jukes Allen.

ONE of the problems made famous in the history of

Cfcometry by its ))ersisteut refusal to admit of any

solution, even at the hands of the most skilful mathema-

ticians, is that which requires the trisection or division

into three equal parts, by Euclidian methods, of any given

angle. The Postulates of Euclid, it will be remembered,

allow only the use of an instrument for drawing straight

lines (such as a ruler), and of a pair of compasses for

describing circles. It is now admitted—indeed, it can be

proved—that with these instruments alone, the solution of

the above problem is impossible, and that no combination

of circles and straight lines can effect the desirt d end. If,

however, we assume our ability to describe other curves

besides the circle, we find no ditficulty at all. For instance,

the combination in a suitable manner of a circle with a

certain curve called an hyperbola " of eccentricity equal to

2," gives us a very ready means of trisecting an angle,

provided we have our hyperbola already accurately

described. Let us now see if the problem can be solved by

the use of special instruments.

The simplest possible mathematical instrument is a rod

turning round a fixed pivot, with a pencil or other tracer

fixed at some point of its length—a primitive form, in fact,

of a pair of compasses. By means of such an instrument

very correct circles can be described. A coirect straiylil

line, however, if supposed to be drawn by means of a ruler,

requires the previous production of a straight edge on the

same—a matter of no s-mall difficulty. Such was, doubtless,

the manner in which Euclid supposed straight lines to be

drawn, but it has been found of late years that the same
result may be obtained by means of rods suitably pivoted

together, and not involving such accurate workmanship.

And further, by other combinations of simple rotation

about a pivot, the trisection of angles, which defied the

efforts of geometers provided only with rule and conifiasses,

has been successfully accomplished. Ir. is instruments of

the latter class that we are now to consider.

The "fan" invented for the purpose by Professor

Sylvester is shown in Fig. 1. It consists of six rods

pivoted together at O, the four alternate ones of which

are for convenience prolonged. To each rod, at a given

distance from O, is pivoted a link, all (except the two end
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ones) being equal, and divided b_v the pivots in the same
ratio, and all jointed togotlicr as shown. Tims we have
the first liuk on the left side eijual to the tirst part of the
second link, so that, in all positions, angle (1) = angle (2)

;

the remainder of the second link equal to the first part of

the third, so that angle (3) = angle (4), and so on. But it

is evident that (2) - (3). Therefore, we have (1) = (2)
= (3) = (4), which = (.')), and so on, all the numbered

Fig. 1.

angles being equal. It will thus be clearly seen that the

angles AO p, HO q, C O r are equal, and the angles ji O B,

5 0, rOD, also. Therefore the whole angles A B,

B C, 00 D are necessarily always equal, and hence, if

A D be made equal to any angle, either of the above is

equal to one-third of that angle.

The apparatus devised by Mr. Kempe presents a some-

what different appearance. The dark lines in Fig. 2 form

t^

Fig. 2.

what is called a conira-parallelojram of rods pivoted at

0, B, A, and E ; E A being equal to O B, and E B to O A.

The triangles O A E, E B O having three corresponding

aides equal, we obviously have for all positions angle

A E = annle E B O, and, by a simple deduction, angle

B E A = angle A B. If, now we take a point F in B E
such that OB:BF = OA:AE, and in the next long rod a

point C such that O = F B, and connect F and by a

link F equal to O B, we evidently obtain a jointed system

of a similar character to the preceding, so that, if we sup-

pose the angles OOF, B F to be equal to A E or

B E, the two systems of rods form precisely similar

contra-parallelograms, having their other corresponding

angles equal. .-..^ ;^.-

xvow the angles DBF, QBE arc one and tlio same;
therefore the corres|iondiiig angle.s 1!, B0,\, uiiist

necessarily always be equal, tlio two contra parallelograms
being similar in all ))Ositions. In the same way, by taking
G iu F, bearing the same ratio to O that B F does to
B, or A E to O A, and proceeding as before, wo obtain a

still smaller system of jointed rods, D G 0, similar in

character to O F B, and having the angle D O neces-

sarily always equal to the angle COB, owing to the equality

of the angles O G and O B F = F 0. Tims wo see that

the angles D O 0, O 1>, BOA must be equal for all jjosi-

tions, so that this apparatus, like .Sylvester's, eniiblea us to

trisect any angle, by niitkiiig A O D equal to it. The appa-

ratus has tlii.s advantage over Sylvester'.s, that the extent

to which it may be opened is not limited ; but this advan-
tage is not great, since the trisection of an angle nearly

equal to two rij;ht angles is evidently effected when the
angle representitig its defect thf^efrom has been trisected.

The two j)ieces of apparatus just described consist

entirely of rigid rods pivoted together. The following,

for which the writer is responsible, depends for its efficiency

on the addition of two sprhx/s. It consists of two equal

jointed rhombuses (Fig. 3), 6 A E 0, O B F D, pivoted

Fig. 3.

together at O. B is connected with E, and with F, by
some kiiid of springs (shown by dotted lines), the effect

~ in a line with O and E, and
F. Now, a rhombus consisting

diagonal O E bisects the angle
O F bisects the angle BOD.
on E and on O F, it is

the dark rhombus, the angle

of which is to keep B
in a line with O and

of four equal side.", the

A C, and the diagonal

If, then, B always lies

evident that, considering

B O C is equal to B O A for all positiotis, and to O D, con-

sidering the other rhombus. Thus O B, O always divide

the angle A D inlo three equal part--. No difficulty will

be found in making the above apjiaratus, the rods (which

may be of sheet brass) being all equal in length ; the

springs BE, OF, may be stretched between rings slipped

over the pivots at B, E, 0, and F, their tension being of

little importance. Two more links, 0, DO, forming a

third rhombus O C G D, enable us to divide an angle into

jive equal parts ; for, the angle COG being half of O i),

is one quai ter of A O 0, and is therefore one- fifth of A (

!

in all positions.

Another trisection apparatus, also due to the writer,

may be mentioned, which involves the use of a single

rhombus, such as A E in the lust figure, a lamp and a

small plane mirror.

We will suppiise that the operation is conducted in a

darkened room, the trisection depending on the reflection

of a beam of liyht from the mirror, which is set perpen-

dicular to the rhombus, and is capable of turning about

so that the apex of the angle AOC always lies on its
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surface. A covered spirit or other lamp is placed on the
link O C, and sends a beam of light through a small hole

on to the mirror at O. The link A is fixed, and C is

revolved about O till A O C is equal to the angle to be
trisected. This done, the mirror is revulved till the

reflected beam from the lamp passes along A, and
it is then clamped firmly to A. It is evident now
that if C is moved towards A, the beam and its reflec-

tion approach each other also, the latter describing the
same angle from O A as C describes from its first posi-

tion, which may be supposed to be D. The trisection

is eflected when the reflected beam is observed to pass

through E ; for then we have angle DOC described by
the beam = angle A E described by the reflected beam.
But A E = C E by the nature of the rhombus, so that

the angle through which O C has been turned is one-third

of the given angle. This apparatus is inferior to the pre-

ceding in requiring an accurately planed surface and
careful mounting for the mirror.

We see, then, that the problem of the trisection of au
angle may be solved in more ways than one by mechanical
means, the required instruments consisting only of pivoted
rods, with, in one case, the addition of tension to keep
three points in a straight line.

LIFE IX OTHER WORLDS.
Bv Richard A. Proctor.

(Continued from p. 1G4.)

AND while we thus recognise throughout our earth's

history as a planet. Nature's ap|iarent purpose of

providing infinitely varied forms of life at all times and
under the most varied conditions, we also perceive that

Nature possesses a power of modifying the different types

in accordance with the varying conditions under which
they subsist. Without entering here into the vexed ques-

tion of the actual extent to which the principle of selection

operates, we must admit that it does operate largely, and
that it must necessarily cause gradual change of every

type of living creature towards the most suitable form.

This particular operation of Nature must certainly be

regarded as an apparent carrying out of the ]iurpose attri-

buted to her,—by our manner of speaking when we say

that Nature's one great object is the support of life. If

types were unchangeable, life would come to an end upon
a globe whose condition is not only not unchangeable, but
changes largely in the course of long periods of time.

But types of life change, or can change when required,

at least as quickly as the surrounding conditions—save in

the case of certain catastrophes, which, however, never

aflfect any considerable proportion of the earth's surface.

Nor is it easy to assign any limits to this power of

adaptation, though we can scarcely doubt that limits

exist. The earth may so change in the course of hun-

dreds of thousands of years to come that none of the

chief forms of life, animal or vegetable, at present

existing, could live even for a single year under the

changed conditions of those distant times, while yet

the descendants of creatures now living (including man)
may be as well fitted to the circumstances around them
as the most favoured races of our own time. Still there

must be a limit beyond which the change of the earth's

conditiiD, whether through the cooling of her own globe or

the diminution of the sun's heat, will be such that no con-

ceivable modification of the types of life now existing

could render life possible. It must not be forgotten that

Nature's power of adaptation is known to be finite in

many cases, and therefore must be presumed to be finite in

all cases. The very process of selection by which adapti-

tion is secured implies the continual failure of preceding

adaptations. The struggle for life involves the repeated

victory of death. Tlie individuals which perish in the

struggle (that i-^, which perish untimely) far outnum'icr
those which survive. And what is true of individuals is

true of types. Nature is as wasteful of typ€s as she is of

life—
So careful of the type ; bat no,

From scarped cUff and quarried stone
She cries, " a thousand types are gone

;

T care for nothing, all shall go."

This is, in truth, what we must believe, if, reasoning
by analogy, we pass but one step higher in the scheme
of creation. We know that Nature, wasteful of indi-

vidual life, is equally wasteful of types of life. Must
we not infer that she is no less wasteful of those aggre-

gations of types which constitute the populations of

worlds ] Watching her operations a few brief minutes,

we might (setting experience' aside) suppose her careful

of individual life. Watching during a few generations,

we should pronounce her careful of the type, though care-

less of individual life. But we perceive, when we extend

the range of time through which we look, that she is care-

less no less of the type than of life. Why should this

extension of the range of view be the last we should permit

ourselves ? If we pronounce Nature careful of the planetary

populations, though careless of the types of life which make
up such populations, we are simply declining to take a

further step in the course pointed out for us by the

teachings of analogy.

Let us go over the ground afresh. Individual creatures,

even the most favoured, perish after a time, though the

balance may long oscillate between life and death. Weak,
at first, each creature which is to live grows at length to

its full strength, not without vicissitudes which threaten

its existence. As its life progresses the struggle continues.

At one time the causes tending to decay seem to prevail

awhile ; at another, those which restore the vital powers.

Disease is resisted again and again; at first easily, gradually

with greater difficulty, until at length death wins the day.

So it is with types or orders of living creatures. A
favoured type, weak at first, begins after a while to thrive,

and eventually attains its fullest development. But from

time to time the type is threatened by dangers. Sui round-

ing conditions become less favourable. It ceases to thrive,

or, perhaps, passes through successive alternations of dtciy

and restoration. At length the time comes when the

struggle for existence can manifestly have but one end ; and
then, though the type may linger long before it actually

disappears, its disappearance is only a question of time.

Now, it is true that each type thus flourishing for awhile

springs from other types which have disappeared. The
favoured types of our age are but varieties of past types.

Yet this does not show that types will continue to suc-

ceed each other in endless succession. For, if we con-

sider the matter rightly, we perceive that the analogue

of this circumstance is, in the case of individual life, the

succession of living creatures generation after generation.

And as we know that each family, however large, dies out

in the long ruu unless recruited from without, so we are to

infer that the various types jjeopling this earth, since they

cannot be recruited from without, must at length die out,

though to our conceptions the time necessary for this

process may appear infinite.

To the student of science who recognises the true mean-
ing of the doctrine that force can be neither annihilated

nor created, it will indeed appear manifest that life must
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eventually perish from the face of the earth ; for he per-

ceives that the eartli possesses now a certain fund or store

of force in her inherent heat, which ia continuiilly though

slowly passing away. The sun also, which is a storehouse

whence certain forms of force are distributed to the eaitli,

has only a finite amount of energy (though probably the

inhabitants of the earth are less directly concerned in this

than in the finiteness of terrestrial forces). Life of all

kinds on the earth dejiends on both these stores of force,

and when cither store is exhausted life must disapjiear from

the earth. But each store is in its nature limited, and

must one day, therefore, be exhausted.

We have also only to consider that life on the earth

necessarily had a beginning to infer that it mu^t necessarily

have an end. Clearest evidence shows how our earth was

once " a fluid haze of light," and how for countless a'ons

afterwards her globe was instinct with fiery heat, amidst

which no form of life could be conceived to exist, after the

manner of life known to us, though the germs of life may
have been present " in the midst of the fire." Then

followed ages in which the earth's glowing crust was

drenched by showers of muriatic, nitric, and suljihuric acid,

not only intensely hot, but fiercely burning through their

chemical activity. Only after periods infinite to our con-

ceptions could life such as we know it, or even in the

remotest degree like what is now known to us, have begun

to exist upon the earth.

The reader, doubtless, perceives whither these con-

siderations tend, and how they bear in an especial manner
on the opinion we are to form respecting such planets as

Jupiter and Saturn on the one hand and Mars on the

other. We see our earth passing through a vast period,

from its first existence as a .separate member of the solar

system, to the time when life appeared upon its surface :

then began a comparatively short period, now in progress,

during which the earth has been and will be the abode

of life; and after that must follow a peiiod infiuite to

our conceptions when the cold and inert globe of the

earth will circle as lifelessly round the sun as the moon
now does. We may, if we please, infer this from analogy,

seeing that the duration of life is always infinitely small

by comparison with the duration of the region where life

appears; so tha*^, by analogy, the duration of life on the

earth would be infinitely short compared with the duration

of the earth itself. But we are brought to the same
conclusion independently of analogy, perceiving that the

fire of the earth's youth and the deathly cold of her oM age

must alike be infinite in duration compared with her period

of vital life-preserving warmth. And what is true of the

earth is true of every member of the solar system, major

planet, minor planet, asteroid, or satellite
;

probably of

every orb in space, f ri m the minutest meteorite, to .suns

exceeding our sun a thousandfold in volume.

If we had any reason to suppose that all the planets

sprang simultaneously into being, that each stage of each
planet's existence synchronised with the same stage

for every other planet, and that life appeared and dis-

appeared at corresporiding stages in the existence of

every planet, we should be compelled to accept the

theory that at this momtnt every planet is the abode of

Ufa Not only, however, have we no reason to suppose

that any one of these conditions exists (and not one
but all the=e conditions must exist before that theory can

be accepted), but we have the strongest possible evidence,

short of actual demonstration, that the births of the

different planets occurred at widely remote periods, and
that the several stages of the different planets' growth
differed enormously in duration ; while analogy, the only

available evidence on the third point, assures us that little

resemblance can be supjiosed to exist between tl.e condi-

tioiis and requirements of life in dill'i n nt meuibers of the
solar system.

On any rcasonalih' liypothesis of the evolutien of the

solar system, the t ight primary planets must have begun to

exist as independent bodies at very dillereut jieiiods. If

wo adopt Lai)lace's theory of the gradual contraction of a
mighty I ebula, then we should infer that the jilanets we're

formed in the order of their distances from the sun, the

remoter planets being those formed fir.-t. And according

ti the conditions of Liplace's hypotliei-is, the iutcrxal

separating the formation of one planet fiom that of its

next neighbour on either side must have been of enormoiis

duration. If we prefer the theory of the grailual growth
of each planet by processes of accretion, we should infer

]ierlKip3 that the larger planets took longe^t in growing t(A

maturity, or preferalily that (according to the doctrine of

probabilities) a process which for the whole system must
have been of inconceivably enormous length, and in which
the formation of one planet was in no sort connected with

the formation of any other, could not have resulted in

bringing any two jilanets to maturity at the same or nearly

the same time, save by so improbable a combination of

fortuitous circumstances as nuiy ju-t'y be considered im-

|)ossible. If we consider that the solar system was evolved

by a combination of both proces.ses (the most probable

theory of the three in my opinion), we must still conclude

that the epochs of the foimationof the different planets

were separated by time-intervals so enormous that tl.e

duration of life upon our earth is, by comparison, as a mere-

second compared with a thousand years.

{To he C0)itiiii'ri1.)

THOUGHT AND LANGUAGE.
By Ad.\ S. B.vllin.

V.

IHA.VE endeavoured to trace backwards to their early

history the conditions of thought and language, and
to show that the origin of thought may he traced to sensa-

tion, and the origin of language to the outward manifestation

of the same.

Let us try to imagine how a rotifer would think if it

could define its thoughts clearly. The following would,

])robably, be its line of argument; — "Whenever I am
hungry I wriggle about my forcejis, my tail, or both in

search of food ; when I see another fellow behaving in that

way I at once conclude that ho is hungry, and if he is

stronger than I, not wishing to supply his dinner with my
own person, I btat a retreat." We have no reason to

believe that the rotifer can a'gue in this way, but it acts as

if it does, and we have here an example of sensation— its

manifestation and unconscious interpretation in one of the

lowest forms of life.

If we pass now from the lowest to the highest known
form of life, we may find a similar instance of nnconsciona

reasoniiuj, if such a paradoxical term is allowable. A man,
seeing in another tliose manifestations which accompany
great physical agony, .n/i/i/m/Jiisrs—that \s, foeh vilh the

sufferer. The feelings which he, himself, experienced under
similar circumstances are recalled more or less feeblj'. The
same is true of many of the lexer animals, which are com-
passionate, and show fellow feeling.

The object has no meaning except in relation to the

subject, so that the only knowledge an individual can
obtain of mind in others is by ultimate reference to his

own personal experience.



212 KNO\VLEDGE [March 13, 1885.

The untutored savage and the child are alike led to

attribute fossession of mind to inauimate things, -when,
owing to extraneous and unknown causes, they see appa-
rently voluntary action take place in the^e. The child or
the man overcome -with passion, having accidentally struck
himself against a chair or a table, gives the iuuocent piece
of furniture a hearty kick by way of revenge, and when
Euch accidents happen it is not an uncommon thing to hear
the sufferer condemn a footstool or the corner of a sideboard
to everlasting tortures in the lowest depths of Hades. This
is apparently a survival of the animistic theory, a return to
that stage of mental evolution when every thing was
supposed to have a soul, on the grounds of some general
resemblance to the life of the individual.

The same phase of mind seems to have been observed in
the lower animals,

M. Comte once saw a large dog playing with a stick, and
accidentally thrust one end of it atiainst the roof of his
mouth. He immediately dropped the stick, and rushed
away in a state of abject terror, ridiculous in so large an
aiiimal, and which apparently arose from his thinking that
hi.-i whileome plaything had suddenly come to life." An
analogous case is related by INIr. Herbert Spencer, who had
a Skye terrier, which, like" others of his kind, was in the
habit of playing with bones, worrying tliem, and pretending
they were alive. On one occasion, Sjjencer tied a fine
thread to one of the bones, and dragijed it along ; the Ao"
was evidently astonished, and looked about to find a cause
for the movement ; seeing none, his astonishment developed
into dread, and he ran and hid himself, '^ to behold at a
distance the 'uncanny' spectacle of a dry bone coming to
life." In the " Descent of ]Man," Darwin spi-abs of a fine
dog which he observed barking at a parasol that was being
moved by the wind along the lawn, and behaving exactly
as if he thought it was alive.

In my last article, I classified gestures under three heads,
the first of which includes the expression of feelings— that
is to say, sensations and emotions. These are distinguished
from the other two classes in that they are not intentionally
performed for the purpose of impressing the onlooker ; but
are instinctive, and take place equally when no observer is

present. Those, however, who witness them may, none
the less, endow them with a meaning in relation to their
own feelings. Thus, one may laugh, or sigh, or blush, in
the seclusion of one's own room, but if another were jaesent
he might interpret such as a sign of merriment, grief, or
shame.

In his interesting work on the expression of the emotions
Darwin formulates three general principles in regard to the
causation of the various expressions :

—

I. The principle of serviceable associated habits. Actions
which have been of service under certain states of mind,
tend to recur when the same state of mind is induced,
however feebly, and although they may then be of no use.

II. The principle of antithesis. Opposite states of mind
lead to actions directly opposed to those included under the
first class.

III. The principle of actions due to the constitution of
the nervous system independently of the will, and, to a
certain extent, of habit. In considering the first of these
principles, Darwin quotes the excellent statement of the
law of association, which is given by Bain,* that "actions,
sensations, and states of fei-lLng occurring together or in
close succession, tend to grow together or cohere, in such a
way that, when any one of them is afterwards presented to
the mind, the others are apt to be brought up in idea."

Spencer, in his " Principles of Psychology," points out

* " Senses and the Intellect," 2nd Ed. p. 332.

that fear is expressed by just those "manifestations that

would accompany an actual experience of the evil feared."

The destructive passions are expressed by actions which are

weaker forms of those that accompany the killing of

prey. Animals in mad anger tear, break, and bite what-
ever comes in their way, and the same remark is true of

some people. The foaming at the mouth observed in rage

may, perhaps, have its origin in the increased secretion of

saliva caused by the prospect of food which the prey
affords. Persons in anger have still a desire to strike, the

fists are clenched, and there is a general tension of their

muscles similar to that of animals preparing for an attack.

The contraction of the brows, concomitant with great

mental concentration, and which we interpret as the frown
of thought, may be traced to the shielding of the eyes, to

protect them from too much light, whUe an enemy or prey
was being intently watched ; and this theory of the origin

of the expression finds support in the fact that during
concentrated thought the pupils of the eyes contract as

they do in strong light.

Darwin maintains* that all those expressions included

under his first principle " were at first voluntarily per-

formed for a definite object ; namely, to escape some
danger, to relieve some distress, or to gratify some desire.

For instance," he says, " there can hardly be a doubt that

the animals which fight with their teeth have acquired the

habit of drawing back their ears closely to their heads
when feeling savage, from their progenitors having volun-

tarily acted in this manner in order to protect their ears

from being torn by their antagonists ; for those animals
which do not fight with their teeth do not thus express a

savage state of mind."

Other such expressions are those of disgust, which have
their origin in the endeavours to stop the nose against, or

turn away from, a bad smell, and in the actions which take
place in spitting out a nauseous morsel and in vomiting.

The characteristic expression of disdain, what we call

turning up the nose, is, Darwin suggests, derived from the
habit of exposing the canine tooth when animals snarl at

one another.

Darwin's second principle, that of antithesis, is less

important than the two others. The chief example which
he gives under this head is that of a dog, who, seeing a

man approaching, prepares, with savage growl, exposed
teeth, ruffled hair, and ears pressed back, to spring on an
enemy ; but discovering that the approaching person is his

master, his whole bearing is instantly reversed. " Instead

of walking upright, the body sinks downwards, or even
crouches, and is thrown into flexuous movements ; his tail,

instead of being held stiff and upright, is lowered and
wagged from side to side ; his hair instantly becomes
smooth ; his ears are depressed and drawn backwards, but
not closely to the head ; and his lips hang lousely."t The
majority of expressions which might be classed under this

head are probably referable to the third principle, which is

in reality the most important, and largely influences both
the others.

As Spencer has shown. i feeling which passes a certain

pitch habitually vents itself in bodily action ; and further,

" an overflow of nerve force undirected by any motive . . .

will take first the most habitual routes; and if these do not

suffice, will next overflow into the less habitual ones."

Under this third principle, that of the direct action of

the nervous system, may be classed all those expressions

where under excitement nerve-force is generated in excess

* '• Expression of the Emotions," ed. 1S72, pp. 353-4.

t '' Exj). of Emotions," p. 51.

J
' Essays, Scientific, Political, and Speculative." Second

scries. 1863. p. 111.
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and transmitted in various directions, as whcu a child

laughs, stamps, shouts, and claps its hands wiih
J03', or

where it is quite inhibited, as when a person or anima! is

pafalt/sed by fear or nstoni^hment.

THE WORKSHOP AT HOME.
By a Working Man.

THERE is a very effective way of constructing library

furniture, which I will describe and illustrate today,
by showing how to make a writiug-table. The amateur
who thoroughly masters my instructions will have no diffi-

culty in applying them to the construction of chairs to

match the table. The peculiarity of this style of table is

that its legs are crossed, or X shaped. We may use cither

"red (really yellow) deal " or pitch jjine for this, and for'

good solid work it should be 1,',-in. stuff. Fig. 40 shows an
end view of the table. L L are the legs, which may be
sawn with the bow-saw out of l.Vin. board, G in. wide
when planed up. They are "halved" into each other (see

p. 403 of the last Volume) at M. In the middle of the part

where they cross, a vertical mortice will have to he after-

wards cut to receive the end of the bottom cross-bar, of

which we are presently to speak. The 1> ilger, F F, cut out

of J-in. wood, which is to carry the top of the table, is screwed

on to the upper ends of the legs. Quite obviously, the legs

and ledger for the other end of the table are precise facsimiles

of those we have just made. The screws, which are to

D r
^^,% r-Q- F ;-/ TJrdrq
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London and Xoitb-Western Railway from Leicester to
Nuneaton), fire miles from Leicester, we wa'k north-
wards for a nii'e to the syenite quarries at Enderby. In
the Lower Enderby quarry the igneous rock is seen
breaking through a greenish slate, i)robably of Cambrian
age; while abore the syenife a very tine section of Keiiper
sandstone and marl is se-n, the Triassic strata filling up
and resting in a long hollow in the syenite. In the
quarries at the top of the village—which is truly "founded
upon a rook "— it is interesting to note the manner in
which the syenite his weathered into immense balls. Re-
tracing our steps to Narborough, we examine a large

quarry there (the igneous rock heie is not shown on the
Survey Map), and then continue our walk for two miles in

a southwest direction, to Croft Hill, a coi.ical emii.ence
which lisps about 250 feet above the plain to a height above
sea-level of about 500 feet. The"Huncote" quarry here
is at the northern foot of the hill, and there is another
large quarry near Croft Station, which lies at the southern
extremity. Two miles to the west a similar rock forms the
low eminence—crowned by a mill—of Barrow Hill. Less
than two miles south of C'rofc we find the last exposure, in
a southerly direction, of the syenite round the villages of
Stoney Stanton and Sjpcote.

At all the points named tie stone is largely quarried for
"setts" and "kerbs," many thousands of tons being sent
annually to London and other large towns, fetching a price
of from twenty to thirty shillings per ton. The stone is

extremely hard and tough, rather fine-grained, varying in
colour from gi-ey to pink, and composed of the mineials
felspar (pink) and hornblende (dull green), with a few
grains of quartz. Generally speaking there is little real
difierence between the rock and the syenites of Charnwood
Forest, and they may be all of the same geological age,
although what that age is—except that it is certainly pre-
carboniferous—is a very doubtful question. The ro"ck at
Barrow Hill shows an approach to the intrusive diorites
which traverse the Hnrtshill range—a few miles further
south. It is described by Professor Bonney as "a quartz
Jiorite rather than a syenite."

RATX.
By Richard A. Pkoctor.

THERE are, perhaps, few natural phenomena which
appear less indicative, at first sight, of the operation of

nature's giant forces than the downfall of rain. Even
the heaviest showers—at least (f those we are familiar
with in England—are not phenomena which suggest an
impression of power. Yet the forces actually called
into action before rain can fall, are among the moat
gigantic experienced on our earth. Compared with them,
terrestrial gravitation is more feeble than is the puniest
infant compared with an army of giants. Let us lojk into
the matter a little closely, and we shall see that this is so.

It is a common occurrence for rain to fall over an area of
100 square miles to a depth of one inch in twenty-four
hours. Now, what is the expenditure of power of which
such a phenomenon is the equivalent 1 The downfall is, so
to speak, the loosening of the spring, but how much force
was expended in winding up the spring 1 The evaporation
from the sea or from moist soils of the quantity of water
precipitated, is not the whole of the work to be estimated,
since_ the vapour has to be raised to the higher regions of
the air, and to be wafted by the winds—themselves the
representatives of giant forces—to the district over whith
t(je moisture is discharged in rain. But let us take this
evsporat:o.i cnly, and estimate its real force-equivalent. It

may be shown by a calculation founded on Mr. Joule's

exptriments, that to evaporate a quantity of water suffi-

cient to cover an area of 100 miles to the depth of one inch,

would require as muth heat as is produced by the com-
bustion of half a million tons of coals ; and further, that

the amount of force of which such a consumption of heat

is the equivalent, corresponds to that which would be re-

quired to raise a weight of upwards of one thousand millions

of tons to a height of one mile ! I will run briefly through
the calculation by which this l-.st resirlt is deduced from
the well-known result of Joule's experiments that to raise

one pound of water one degree Fahrenheit, requires a
quantity of heat sufficient to rai.-e one pound to a height of

772 feet ; and the further experimental fact, that to raise a

pound of water from the liquid to the vaporous state,

requires 907 times as much heat as is required to raise the

same pound one degree Fahrenheit in heat.

The amount of water required to cover one hundred
square miles to a dejith of one inch is, in volume

—

1,760 X 1,760 X 3 X 3 X 100 ^ 12

cubic feet, and as one cubic foot of water weighs 1,000 cz.,

or nearly 03 pounds, we have in weight

—

1,700 X 1,760 X 3 X 3 X 8| X 62h pounds,

and to raise this weight of water 1° F., would require as

much heat as would suffice to raise to a height of on« rnile

a weight of

—

1,760 X 3 X Si X 62i X 772 pounds
;

while to vaporise the same weight of water would require

967 times as much heit. Thus we obtain a force sufficient

to raise a weight of

—

1,760 X 3 X 17 X 135 X 193 x 967 pounds,

(that is, nearly 1,020,000,000 tons), to the height of one
mile.

Such is the amount of force, wh se effects are exhibited

in a day's steady downpour over a region of 100 i-quare

miles—for instance, over about one-tbird of ^Middlesex.

The same amount of water falling iu the form of snow,

would repr-esent a yet greater expeuditure of force. "I
have seen," siys Tyndall " the wild stone-avalanches of the

Alps, which smoke and thunder down the declivities, with

a vehemence almost sufficient to stun the observer. I have

also seen tnowfiakes descending so softly as not to hurt the

fragile spangles of which they were composed
;
yet to pro-

duce, from aqueous vapour, a quantity which a child could

carry, of that tender material, demands an exertion of

energy competent to gather up the shattered blocks of the

largest stone-avalanche I have ever seen, and pitch them to

twice the height fr-om whioi they fell.

'

But it is when we come to estimate the fall of rain as a

terrestrial phenomenon—as a process continually going on

over large regions of the earth's surface, as a process in

which energies exhibited over one region are expended,

frequently, over regions thousands of miles away— that we
see the full significance of the drop of rain. We can well

understand how it is that "the clouds drop fatness on the

earth," when we estimate the powers expended in their

genesis. All the coal vs'hich could be raided by man from
the earth in thousands of years, would not give out heat

enough to produce by evaporation the earth's rain-supply

for one single year ! The sun—whose influence is often

contrasted with that of the rain-shower— is the agent in

producing that shower as well as in pouring out his direct

heat on the soil with such apparently contrasted elTect.

The actual process of the production of rain has not yet

been completly explained. We are, in fact, doubtful as to

the true nature of clouds, fogs, and mist, and, therefore, it

is intelligible that some difficulty shou'd surround the

explanation of a phenomenon of which these meteors are,

so to speak, t!:e parents.
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It is generally supposed that clouds consi-t iiuiinly

of hollow lYsichs of water, and not of miuuto drops.

Yet meteorologists are far from being agreed on this

point On the one hand we have the evidence of De
Saussure and Kratzenstein, who actually saw, or sup-

posed they saw, the constituent vesicles of clouds niul

fogs. Dr. Snussure, indeed, tells us how we may fco the

vesicles for ourselves. If a cup of cofVep, or of wa'ev

tinctured with Indian ink be i>laced in the sun, minute

vesicles of various thickness will bo seen to ascend from

the surface of the liquid. He adds that tlioje v( sides

which rise ditler so much in appearance from those which

fall, that it is impossible to doubt thut tho former are

hollow. Kiimtz, also, made measurements of the vesicles

of fogs in Central Germany and in Switzerland ; and in

his valuable work on Meteorology, gives a tabic and a

figure, showing the law according to which the dimensions

of the vesicles vary in the course of the year.

(To be continued).

CHAPTERS OX 3I0DERX DOMESTIC
ECOXOMY.

XVIII.—THE FRAMEWORK OF THE DWELLIXGHOUSE.

STRUCTCRAL EXAMPLES {continued).

THE DISPOSAL OP HOUSEHOLD REFUSE.

THE "Patent Carbon Dust-Bin" of Dr. R. Nicholls,

to which we referred last week, is constructed on the
«ame princijjle aa that adopted by the patentee for his

" Patent Carhon Closet," so that a detailed descri])tion of

the one will ser\-e to convey an idea of the practical useful-

ness of the other. Both of these appliances depend upon
the deodcrising properties of carbon on decaying matters,

and are so constructed as to bring the carbon to act

thoroughly up 'D their contents; this is done by making
use of the re-agent in a fine state of subdivision

—

e y.,

soot ; and the following description of the dust bin will

•explain the mechanism through which the intimate

application of the carbon powder is brought about :

—

Fig. 9 is a perspective lepreseutation of the apparatus,

for the use of which we are indebted to Mr. Jonas, of

Mortlake, sole agent to the patentee. It consists of a

box. A, made of galvanised iron, and painted, if required,

in any colour to harmonise with its immediate surroundings
in tint, with a specially prepared varnish paint, which is

said to be perfectly weather proof.

The dust and garbage are thrown into the bin through an
aperture beneath the lid, B, which is made to fall back
upon the top of the bin, A, when opened. The lid, B, is

fitted with a carbon box perforated at the bottom, and
must occasionally be filled with soot or powdered carbon.
There is, in addition to this, a sliding tray, C, the base
of which is perforated, and when thut home is provided
with a circular aperture, which corresponds in size and
position with the opening under the lid, B, so that it does
not interfere with the operation of inception of dust and
garbage ; this tray is periodically filled with fine carbon or

soot. Thus it is obvious that when the lid B is swung
back so as to fall upon the top of the bin. A, it causes a

shower of carbon dust to be discharged into the receptacle

of the bin ; the refuse is then thrown in, and the lid, B,

closed over the orifice ; this action causes a second shower
of carbon particles, this time from both the tray and the

lid, which entirely covers the fresh contents, and thoroughly

deodorises them.

Fig. 0.

A sliding door D is made to work on flanges outside of

the dust-bin. A, and, when the bia is to be emptied, is kept

open by a latch which fastens on to a knob above. The
door expcses the whole interior of the bin, so that every

]iarticle can be cleared out, whilst its arrangement of

flanges on the outside of the bin prevents it from getting

out of order. We have no hesitation in stating that the

entire contrivance is not only ingenious ; its especial value

lies in the fact that it fulfils all the requirements of a

thoroughly sanitary apparatus, and it therefore deserves a

place in every well-appointed household.

A very important modification of the dust-bin is Dr.

NichoUs's so-called "dust-pail." In practical details, the

latter is a miniature of the former in all but shape and size.

It has been devised to meet the wants of buildings which

Fig. 10.

are let out in " flats " or " floors," and may be kept with

perfect safety within the rooms, or, if desired, in special

extramural cupboards, or on the common landings. These
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piils are provided with bandies, and can be readily carried

out of the house from time to time, aa required, by the

dustmen. Tiieir prices are S3 low as to place thtm \vithin

t'le reach of all.

Dr. Nicholls's "PatentCarbon Closets," Fig. 10, act essen-

tially in the Stne way as his dust-bins, and are in reality per-

fectly sanitary, because the re-agent is made to act so tho-

roughly up'-n the soil, and is physically of such a nature (a

line powder) as to get at every part of the closet contents.

The only difficulty lies in the fact that the liquid w.-.ste

keeps the contents in a more or less sloppy condition, and

that, although perfectly innocuous, they ha%'e to be reduced

to a suitable consistency with earth for removal. In some

forms of lis closet, however, even this oljeu-tion is over-

come
;
provision is made for diyitig the manure within,

by means of artificial heat, immediately prior to its

removal. By this proces-^, the Value of the manure is

immeasurablv increased, as it can be carted away in the

form of a leady-mi^de dry guano of the fine>t quality.

Tie first attempt made to overcome the nviisance from

liquid waste -was that of the Goux Company, in the de-

velopment of the " pail-system." The '- Goux-tub " consists

of a tapering pail, widest at the top, 18 in. high, and 20 in.

at its greatest liiameter. The bottom of this tub is filhd

for a few inches with some light absorbent material, such

as old straw from stables, shavings of wood or sawdust,

spent tan or hops, flix-dressing.«, shoddy, or indeed, any-

thing handy of the nature of the above. Upon this sub-

stratum, a mould of the same shape as the tub, but Gin.

less in internal diameter is placed, and the absorbent

material mixed with a little powdered charcoal, soot,

gypsum, or ofbtr deodorant, is stuffed into the space between

the tub and the mould. Thus a lining of absorbing and de-

odorising powers is produced, and the tub is ready for use. It

should beremoved punctually once a week, thoroughly cleans* d,

ai.d recharged iu the same way. In aot;'al pracd< e the

Kjiparatas does not realise the great expectations which one

would be led to form of its value at first sight ; it does not

act as an efficient absorbent, and when neglected, as such

things are most liable to be, its use as a sanitary appliance

is open to grave objections. This is one of the principal

difficulties to be contended against in the working of the

"pail," or even the "dry" system; thej- are both of them
healthy and safe if carried out with caie, and would be

infinitely superior to the " hydraulic " system if tliey could

but be applied with equal convenience, and with the same
degree of facility. The "pail" system is to be condemned
because of the excess of actual manual labour to which it

gives rise, and because it is apt to become insanitary

through neglect. Hitherto, the " dry " system has been

found to be objectionable, for similar, though less

marked reasons, but we hope to sh:)W in our sub-

sequent remarks how all those objections have been

recently removed, and how, in the face of i eglect, and

even abuse, the system can be profitably and universally

employed. The "hydraulic" sjstem is wasteful aud in-

sanitaiy; but it is wasteful in such a way as ti enrich

certain detachments of the commuuity, and it is insanitiry

in such a way as only to prove baneful beneath a vtil of

expensive arrangements ; add to this its extreme con-

venience for the disposal of waste products from our imme-
diate presence, and the habit which the present generation

have acquired ihrou-h its extensive use, together with the

total ignorance of the majority of those who employ it

regaruing sanitary matters, and it will follow, as a matter

of course, that until S(>me other system is brought forward,

equally convenient and more sanitary, and unless the
masses of the people are ed"iCated to recogni-e it as such,

the hydraulic syaxni w-ll continue unabated.

METEORIC STONES.
By Jas. R. Gregory.

AMONG the great variety of natural-history objects

offered for sale at the well-known auction-rooms of

Messrs. Stevens, in King-street, Covent Garden, two or

three Fridays ago, was a somewhat remarkable collection of

objects from the outer world of space—viz , meteoric stones.

Some eighty or more fragments of as many distinct falls of

these extraordinary and rare celestial bodies, collected

during the last forty years by the late Mr. William Terry,

of Fulham, were ofl'ered for sale. Of late years, con

siderable interest has been taken in this subject,

and much has been done with a view of showing the

nature and origin of such objects ; and, notwithstanding

the researches in this country by Professor Maskelyne,

as well as by Professor Daubree, of Paris, Professor

Tschtrmak, of Vienna, Professor Shepard, and the late

Dr. Lawrence Smith, of the United States, and many
others, little has been done to satisfactorily explain their

origin. All we know is that they do fall from the heavens

to our earth, and have been seen to f.ill on many occasions

by very many trustworthy observers, but where they come

from and how they are formed in nature is still a mystery.

Tbey are known to fall, accompanied by terrific explosions,-

in the daytime as well as at night, in fine weather as well

as in stormy weather, and at all hours. Records of two

to three hundred d.flerent falls during the last hundi-ed

years have been carefully kept, and these falls have been

spread over the whole world. Previous to this are

recorded a large number of falls in various parts of

the universe at a very early period ; but owing

in most cases to imperfect data and observation,

some allowance must be made in details, which are in some
instances very meagre. Many are recorded in various

parts of the United States, many in France, two recent

well authenticated instances in England—in April, 1876,

near Wellington, Shropshire, and the other in March,

1881, at Middlesbrough, Yorkshire—besides others in

diflferent parts of the world. A very large shower of these

stones—several thousands—fell in Poland, in January,

1S6S. Still more recently another large shower at Mocs,

in Transylvania, in February, 1882; and in February, 1883,

a monster single stone fell with a thundering noise near

Brescia, Italy. This stone weighed from 400 lb. to 500 lb.

Examples of all these falls are now in the British Museum
(South Kensington Natural History Museum).

These aerolitic bodies may be divided into two distinct

varieties—the so-called " stony " group, and the iron, or

metallic group. Much has been done by chemists who
have analysed them, and it is found that the stony varieties

consist of some twenty of the elementary substances such

as are known to form the earth's crust. Not one new
element has yet been found in these occasional visitors.

The iron group seems to consist almost exclusively of

metallic iron, associated with from 5 to 20 per cent, of

nickel, generally with a small percentage of phosphorus

and sulphur mixed with iron. The stony meteorites also

usually contain nickeliferous iron, disseminated throughout

the mass, which appears as metallic spots when polished.

Recently, Dr. William Huggins, by the aid of the spectro-

scope, infers that there may be some affinity between

comets and these bodies, their spectra being somewhat

identical. Numerous workers and observers on the Continent,

as well as in the United States and in our own country,

are constantly recording new facts, and the magnificent

collection in the British Museum, numbering over 350

distinct falls, tends to show the amount of zeal and energy

of Professor !Ma;-kelynp, as well as of the present keeper.
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Mr. Fletcher, in increasing this grand collection since

about the year 1S60. Mention may also be made of

the great increase of specimens in the fine collection in

Paris, under Prof. Daubret>, as well as that of Vienna,

formerly under Professors Haidinger and Tsohermnk, and
now under Dr. Brezina. These three collections are with-

out doubt the tinest and most valuable in tho world. Many
cities in Europe, as well as several of those in the United

States, also possess remarkably fine and valuable collections.

Persons frequently ask the questioti, Aro not people

sometimes killed by these falls of meteorites 1 We can

only answer, that there are instances recorded of jiersons

being killed, among others by a large full in Africa

;

it is noted by Chladni, one of the earliest of modem
writers on this subject, that about the year 1020 many
persons and animals were killed ; and, again, in tho year

1511, about five o'clock one evening, when a priest was
struck and killed on the spot ; still later, in 1050, a monk
was killed by a meteoric stone ; these seem to be all the

instances recorded of loss of life.

^lany persons not having a knowledge of these objects

have an erroneous idea that the globular form of tho

marcasite variety of iron pyrites, which are extremely

common in chalk districts, especially in the south of Eng-
land, are meteorites, or aerolites—or thunderbolts as they

term them. This mineral is of a brass j-ellow colour when
fresh out of the chalk, but being very liable to decompo-
sition, generally appears brown ; but when broken, the

brass coloured radiating structure appears.

Any one interested in this subject of meteorites would
do well to procure the printed cata'ogue of the British

Museum collection of meteorites, which has a brief intro-

duction to the subject. The Paris collection has also a

valuable descriptive catalogue, and we believe that Vienna
is also preparing one, also descriptive. These jjamphlets

would enlighten those who wish to know something trust-

worthy on the nature of these curious bodies.

THE IXTER-OCEANIC SHIP
RAILWAY.

(Continued from p. 193.)

THE pontoon, or floating-dock (see Figs. 2 to G), is of

the same general construction as those in use all over

the world, save in some impDrtant modifications rendered

necessary to fit it for its special work. For it is not

enough that the vessel should be docked and lifted out of

the water, but that it shall be caused to rest upon a cradle

in such a manner that its weight shall be equalised fore

and aft, and thus enable the carriage with its load to move
easily and safely. This is effected by means of a system
of hydraulic rams arranged along an intermediate deck
about six feet below the upper deck of the jiontoon (see

Fig. 3). The arrangement of the rams is in both lateral

and longitudinal lines, the former standing a little less than
seven feet apart, the one from the other. The area of the
combined rams in each lateral line is the same ; the area of

the one ram under the keel forward or aft is equal to the
area of the five or seven rams amidships. They may be
connected and made to work in unison, so that the same
pressure per square inch of surface of the rams will exist

throughout the whole system, or they may be disconnected
by valves, so that a greater pressure may be brought upon
the rams in a certain section or on a certain line.

It is no part of the duty of these rams to lift the vessel.

They are designed only to resist its weight as it gradually

emerges from the basin. They get their power from a

powerful hydraulic jnimp placed on a tower alli.ved to the

side of the pontoon, and rising and sinking with it, but

of such a height that, even when the pontoon rests upon
the biittoni of tho dock, it is nut entiri'ly submerged. The
pontoon itself is directed by powerful guides, which cause

it to descend and emerge from tho water always in the

same position.

A ship Iniving entered the mouth of the Coalzacoalcoa

River, on the Atlantic side, and come up to the basin, tho

carriage with its cradle is run on to the floating dock ; then

water is let into tho compartments of the pontoon, and dock

and cradle gradually sink to tho bottom. Thi'ii tho ship is

brought in from tho exterior basin, and so adjusted as to

position that her keel will bo immediately over the con-

tinuous keel block of the cradle, and her centre of gravity

over the centre of the carriage. Tho water is then pumped
out of the submerged ]>ontoon in the manner employed in

floating-dock systems, and it rises gradually, bringing the

cradle up under the ship's hull (see Fig. 3). As soon as

the keel-block of the cradle is close to the .ship's keel, the

hydraulic pump is called into action, and pushes up the

pt-ndent rods and (losts of the supports gently against the

vessel, closely following the lines oi her hull and the run

of the bilge. The pressure upon the rams increases as the

vessel emerges from the water.

In the case of a ship weighing 5,000 tons, each of the

fifty lines of rams would, of course, be called to sustain a

bui den of exactly 100 tons; tnd these lines bring placed

at equal dist^inces the one from the other, it will readily be

seen that each unit of the ship's weight is equally distri-

buted. The weight and displacement of the vessel is

learned from the pressure-gauge on the hydraulic pump.

The vessel being clear of the water, hauH-wheels, or

arljustit'g-nuts that uiove in threads cut in the columns of

the supports, are run down to the bearings in the girder-

plates, whereupon the valve is opened and the rams with-

drawn, leaving the girders to support the weight of the

ship. Now each girder has the same number of wheels,

and, as described above, bears its just iiropo.'tion of weight

and no more ; hence each of the multitude of wheels tinder

the carriage is called upon to bear the i^ame weight. This

weight has been calculated to be only from eight to nine

tons, though the wheels will be tested to twenty.

One of the many ingenious contrivanc s in the scheme

is the " hydraulic governor," so called, and by which the

unevenness of the plane of the jiOLitoon, when it comes to

the surface with its load, can be readily conected. This

apparatus is thus described :

—" Two cylinders are attached

to each corner of the dock, one being upriuht and the

other inverted. Plungers attached to the pontoons move
in them. These two cylinders are connected by pipes, and

all spaces in the cylinders and pipes are filled solid with

water. As the pontoon rises, the water forced out of one

cylinder by the ascending plunger is forced into the in-

verted cylinder on the diagonal coiner where the plunger is

being withdrawn. Kow, if there is, say, 100 tons pre-

ponderance on one end of the pontoon, one half this weight,

or 50 tons jiressure, will be exerted by each plunger on

that end upon the water in its cylinder. This pressure is

instantaneously transniitttd through the pipes to the water

in the top of the upright cylinder in the opposite diagonal

corner, which acts with the same amount ot pressure as a

water-plunger upcn the metal plunger to hold it down
;

thus an equilibrium is maintained, and the pontoon com-

pelled to rise and fall perfectly level. It is possible, by aid

of a pressure gauge attached to the pipes, to ascertain the

exact amount of the excess of weight, so that, should this

gauge show too great a iirepondorance, the jiontoon must
be lowered, and the ship placed in a new position."
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The pontoon cannot elevate the rails on its deck above
vrhat would be a prolongation of the rails on shore, because
of the heads of the anchor-bolts or guiding-rods, and these
will also prevent any tipping of the pontoon when the ship-

tracks each of 4 ft. 8J, in. Ships themselves are girders,

and must of a necessity be so, from stem to stern, because

in the tempestuous seas in which they are designed to

roam, the one part is constantly being called upon to

Fig. 2. Elevation of the Adjastincj of the Screw Standard for

BnpportiDg the vessel on the pontoon.

Fig. 4. Perspective view of Floating Pontoon, showing the nnmber
of hydraulic jacks used.

/ ;l'x\

Fig. 3. Sectional Elevation of Pontoon and Eailway Cradle. Fig. 5. Details of screw standards.

burdened cradle is moving oil'. The c;irriage with its

cradle, which comes np upon the submerged deck, is calcu-

lated to hold a ship even more firmly than the launching-

cradle used at the shipyards, with its shores and stays.

This cariiage moves upon six rails, three standard gauge

support the other; now her bow projects over a great

billow with nothing under to support it, and again she is

poised upon a huge wave, leaving the midship section to

support iu a great measure both the bow and the stern

;

and were she not constructed as a girder fore and aft,
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Fig. G. The Lifting Pout-oou and Railway Cradle

her back would be broken in the first big seas she

encountered. Comprehending this, the designers of the

ship carriage make its strength reach its maximum in the

cross girders, which are spaced like the lateral lines cf the

rams already described ; that is to say, seven feet apart,

and hiving sufficient depth and material in their plates to

ensure an equal deposit of weight upon all the wheels.

These latter are doub'e flanged, and are placed close to-

gether, each being hung independently on its own journals,

and having its own axle. Under an ordinary railway car

the four or tix-wheel trucks move together aVjout a central

pin. But in the ship carriage, which is not designed to

move oflT from an almost straight line, this is not required,

and greater strength is obtained by adhering to the rigid

principle ; elasticity being had by placing a powerful spring

over each wheel. These springs will, as said before, bear

a weight of twenty tons and have a vertical movement of

about eLx inches, while the maximum weight they will be

called upon to bear will not depress them more than three

inches, and allow for crossing irregularities without bring-

ing an undue weight upon the wheels.

There is also a system of supports for the vessel, each
having adjustable surfaces hinged to the top of the sup-

ports by a toggle-joint in such a way that they miiy bn

made to closely follow every depression, and yield easily to

every protuberance or bulging. They pierce the girders of

the carriage, and are exactly pendent over the hydraulic

rams when the carriage is on the pon'oon and rests in its

proper position. Thus, as will be seen, the ship, wl.en

crossicg the Isthmus (see Fig. 1, ante), rests upon what
might be cilled a cu.shion ; and, indeed, she will have expe-

rienced far rougher treatment, both in the Atlantic and
Pacific, under ordinary conditions of weather, than that

had while in transilv. by rail across the Isthmus.

(To he continued.)

(S'ijitovinl (gosfSfp.

For some reason best known to himself the compositor

has entirely suppressed the ij which I wrote before

the words " Ursa? Majoris," in the third paragraph of
" Editorial Gossip " on p. 200.

Ox the evening of this day 104 years; in other words,

on that of March 13th, 1781, an eighth body was added

to the solitary seven (including the sun and moon) of our

system with which mankind had been acquainted from pre-

historic times ; for this is the anniversary of the discovery

of Uranus by Sir William Herschel. Not that he was the

fiist observer who detected the planet (which, as a niattev

of fact, at and about the time of opposition, is visible to

the naked eye), inafmuch as it had been previously ob-

served, and its position noted, once by Bradley, five tiuieo

by Flamsteed, once by Meyer, and actually twelve times by

Le Monnier, who would certainly have discovered its

planetary nature had he only compared three of his own
observations of 17C5. It may serve, however, to give an

idea of the care and method of the French astronomer if I

recall the fact that Arago saw one of his observations of

Uranus written on a paper-bag which had contained hair-

powder ! It is, further, instiuctive to note that had the

great astronomer of Slough turned his telescope upon the

planet on JIarch 2nd, instead of on the 1.3th, he must
have failed to detect its character from its motion, it

havii.g been at one of its stationary points in the heavens

at the former date. Upon such trifles may great dis-

coveries hinge. How Herschel himself named his addition

to the solar system the Georgium Sidus, as a conipliineut

to his patron, poor mad George the Third ; how Lalande

strenuously endeavoured to affix the name of Herschel
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himself to it, an endeavour which survives in the symbol

y of the almanacks ; and how, finally, by universal consent,

it obtained the appellation of Urauu?, are matters of

history. Up to the date of its discovery, six planets

proper were all that were known. Since then 246 more

have been discovered.

Some one writes to the newspapers to say that he has

heard the nightingale. White, in his "History of Selborue,"

speaks of its advent "in the neighbourhood of London,"

on April 12. What a pity that the gentleman who was so

exceptionally favoured did not succeed in putting a pinch

of salt on the tail of his unique specimen

!

I FE.\K that by my reference to the (alleged) " Faith
'

healing cases wrought by the Hanley " Salvation Army,"

on p. 176, I may seem to have conferred a factitious im-

portance upon a very sorry piece of humbug indeed. In

another column will be found a reprint (from our contem-

porary the Medical Press and Circular), of the report of

a scientific expert on the asserted quasi-miraculous cures.

From this it would appear that the grain of salt with

%vhich I took the original account of the healings might

much more appropriately have been a bushel ; and that,

in fiict, the entire exhibition is of a more distinctly mounte-

bank character than I even imagined it to be. Bartlemy

Fair and little Bethel are met together. The Clown and

the Evangelist have kissed each other.

I HAVE received a little pamphlet on " High-pressure

Education," by Dr. Churchill, the surgeon to the Victoiia

Hospital for Children, from which, at a merely nominal

cost, information and hints of a valuable character may be

gathered by all concerned in the intellectual (and physical)

training of the rising generation. Its author not only

pleads earnestly for the wretched little victims of the

Mundella craze in Board Schools, but also puts in a word

for lads of a higher social grade, who, under the present

detestaVjle system of " cram," are loaded up to the muzzle

like experimental guns, and (let off, as it were, in the

examination, for which they have been stuffed with know-

ledge which they cannot assimilate) are left, after its

discharge, as empty as drums. As Dr. Churchill attends

weekly an average of over one hundred Board School

children at the Victoria Hospital, he maj', perhaps,

advance at 'east as strong a claim to speak ex catltedra, as

the doctrinaire gentlemen, who so gaily s:atter the liardly-

earned money of the metropolitan ratepayers in their

palatial house on the Thames Embankment.

Among the most recent suggestions for the application

of a scientific process to an economical use that I have

come across, is one for checking the takings of tram-car

conductors by photographs of the interior of the car taken

at frequent intervals ! The ingenious inventor of this

adjunct to the observance of the Eighth Commandment
does not tell us whether the occupants of the car are to bs

photographed consciously or unconsciously. At any rate,

half-a-dozen people designedly or innocently fiiigety might

frustrate the whole scheme, and, by converting themselves

into Cerberi (not to say Hydrte) upon the plate, slightly

impair its value as a record of the persons pre>ent at any
given instant. One thinks of the negro farm-servant, who,

having been asked by his master if he had counted the

pigs, rejoined, " Yes, massa, I count 'em all but one little

black pig, and he jump about so dat I couldn't count 'im."

Edmund Beckett. A most amusing letter, which every

one should read, upon the New Time, ajipears from his

pen in this month's Uoroloijical Journal.

Probably no man in England is better entitled to speak

ex catlicdrd on a purely horological subject than Sir

SOME BOOKS ON OUR TABLE.

The Neanderthal Skull on Evolution. ... .—By the

Eev. BouEcniER Wn.w Satile, M.A. (London : Long-

mans t Co. 1885).—Our first impulse was to treat this

utterly nonsensical fairago seriously, and to point out the

fitness of a writer to teacn anybody, who quotes the

dicta of Canuing, Lord Beaconsfield, and Carlyle as authori-

tative in connection with the discussion of a question of

pure science. Upon reflection, however, we feel tliat it

will be more courteous and very much more charitable to

Mr. Savile simply to close his book and say nothing further

about it. The sooner such sorry stufi' is forgotten the better

(or the literary reputation of its author.

Hot-water Engineering. Hon: to Prevent Explosions.

By F. Milan and J. Shaw. ( Huddersfield : J. Broadbent

^t Co.)—Is simply a description of a patent mercurial

indicator, designed to prevent kitchen boilers from blowing

up.

Cruise ofthe "Alert " (1878-1882). By W. R. Coppinger,

M. D.,Statr-Surgeon, R.N. (London: W. Swan Sonnenschein,

& Co. 1885.)—During the autumn of 1878 the Lords of the

Admiralty despatched the Alert (already famous as the

ship which had so far attained a higher northern latitude

than any other) to survey various regions in the southern

hemisphere, commencing in the Straits of Magellan ; on
the completion of her woi k there, to proceed to the north

coast of Australia ; surveying that, to go on to Singapore

to refit, and return vio- the Cape of Good Hope ; stop-

ping en route at the Seychelles, Amirante Islands, and
Alozimbique ; to fix astronomically the positirin of the

Amirante group, and to take such soundings as they might
be able on the east coast of Africa. The Alert sailed from
Plymouth on this mission on Sept 25, 1878, and re-entered

the Sound there on Sept. 3, 1882, after an absence of

nearly four years. The story of this interval is told in

the volume before us by Dr. Coppinger, who was surgeon

and naturalist to the expedition, and who contrives in

telling it to impait a very considerable amount of informa-

tion indeed on natural history and ethnology, in a chatty,

agreeable, and interesting manner. Truly, accoriling to his

account, the Fuegians mujt be in very proximate relation

with " the missina link ; " as it is not easy to conceive how
any race or species much more degraded could legitimately

be regarded as " human " at all. The student of pre-

historic archa;ology will read with interest our author's

'account of the manner in which one of these .«avages manu-
facluied a spear-head out of a broken pickle-bottle, in his

presence. At Tahiti, whither the Alert [roceeded after

leaving Terra del Fuego, a singular contrast must have
been pre>ented by the graceful, half- Frenchified,, and wholly

immoral natives. The aborigines of Qu^enshind .«.eemingly

occupy a mediate position. There is given, by the way,

a curious plate of facsimiles of drawings h\ the native

Australians. We have referred to Dr. Coppinger's d-,scrip-

tion of two or three of the various races of men amongst

whom he and his shipmates were thrown. It would be

impossible to make a similar precis of his multifarious

observations of every form of animated life. We trust

that we have said enough to send tlie re ider to the book

itself for more, and, with the expression of this hope, will

conclude our notice of it.
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THE FACE OF TilE SKY.

From JIarcii 13 to March 27.

Bv F.R.A.S.

DAILY exnminiition of the San should bo made, if tho sky bo
clear, fur spots and facula^. Tlie Zodiacal light may now

be beautifully sccu as a bhiut luminous cone, with its axis

roughly iu tho ecliptic, over that part of tho horizon beneath
which the Sun has set. The aspect of tho Night Sky is

shown in Map III. of " the Stars in their Seasons." Mercury
is in superior conjunction with tho Sun at seven o'clock this even-
ing ; and, of course, afterwards passes to t^o east of him, and
becomes an Evening Star. Towards the end of the next fortnight

ho may possibly be caught by the naked eye over tho western
horizon soon after sunset. Vemis is rather worse placed for tho
observer than she was a fortnight ago. Mars and Xepluno aro

both invisible. Jupiter is, as wo have said several times recently,

the most brilliant object in the Xight Sky. To-morrow night (the

14th) he will be just over Kegulus (" tho Stars in their Seasons,"
Map IV.), and the two objects will afford a curious spectacle to tho

naked eye. Numerous phenomena of his Satellites continue to

reward the attentive watcher. Hcgiuuing with this evening
(March 13), the ingress of Satellite III. occurs at 7h. Im., and that

of its shadow at 9h. 11m. Tho ingress of Satellite I. takes place

at 9h. liSni., and its shadow follows it at lOh. 17m. Satellite III.

passes oft the planet's face at lOh. 39m. ; Satellite I. at 12h. 5ui.

;

its shadow at 12h. 37m. ; while, finally, at 12h. lOm. the shadow of

Satellite III. quits Jupiter's limb. This transit of the third Satel-

lite should be carefully watched throughout for the reason so often

given recently in these columns. On tliu 1 1th, Satellite I. is oc-

culted at 6h. 53m. p.m. ; to reappear from eclipse at Oh. l.'im. 20s.

On the I5th, the egress of the samo Satellite h.ippens in

bnght twilight at Oh. 3lm. ; its shadow follows it at 7h. Um. On
the IGth the tiansit of Satellite II. begins at 7h. 2Sui.; as does
that of its shadow at Sb. 41m. The egress of the shadow of

Satellite IV. occurs at 10b. 14m. j Satellite II. passes off at

lOh. 24m., and its shadow at llh. 36m. Perhaj s Satellite II. may
be seen to reappear from eclipse at Oh. 40in. SGs. on the ISth

;

but the bright twilight renders this di ubtful. On the 20th, the

ingress of Satellite III. begins at lOh. 21m. ; it is followed by
Satellite I. at llh. 31m.; as that is, in tnrn, by its shadow, 12

minutes after midnight. On the 21st, Satellite I. will be occulted

at Sh. 3Sm. p.m., and reappear from eclipse at llh. 37m. 45s. On
the 22nd, the ingress of the shadow of this satellite may possibly

be seen at 6h. 41m. The satellite leaves the face of the planet at

8h. 17m., and its shadow at 9 o'clock. On the 23rd, the transit of

Satellite II. commences at 9h. iOm., and that of its shadow at

llh. 16m. ; the satellite passes off 41 minutes after midnight. On
the 24th, .Satellite III. reappears (in strong twilight) from eclipse

at 6h. 43m. 2Cs. p.m., and Satellite IV. is occulted at 8h. 49m.
Lastly, on the 25th, Satellite II. will reappear from eclipse at

9h. IGm. 563. p.m. Sattrru gets nearer and nearer to the west, and
sonths now in bright sunlight. Hence, he must be looked at at the

moment it is dark enough. His position iu the sky differs but
little from that described on p. 174. Ur.inus continues to travel

in a north-westerly direction from 7; Virginis. The remarks
we made a fortnight ago (same page) are still applicable.

The Moon will be new at oh. 36m. 9s. in tho afternoon of

the loth, and enter her first quarter at 5h. 23m. Is. on that of the

23rd. No less than ten occultations will occur before midnight
dnring the next fourteen days. On the 18th B.A.C. 181, a star of the

6i mag. will disappear at Gh. 58m. p.m., at an angle of 153° from the

Moon's vertex ; reappearing at 7h. 54m. at an angle from her vertex
of 314". On the 2l5t B. A. C. 1351, also a 61 mag. star disappears
at 6h. 30m. at a vertical .angle of 193°; to reappear at Gh. 58m., at

an angle from tho vertex of 242°
; on the same night, 75 Tauri, of

the 6th mag. disappears at 8h. 37m., at an angle of 111° from the
vertex of the Moon ; and reappears at 9h. 34m. at a vertical angle
of 336°. On the 2l8t, an occnltation of Aldebaran (a Tauii) will

happen, which should be most carefully observed for the reason
given on p. 136. The disappearance will take place at llh. i3m.,

at an angle of 128" from the lunar vertex. The Moon will have
set before the star reappears. On the 22nd, 111 Tauri, a star of

the oith mag. disappears at Gh. 52m. p.m., at an angle of 84° from
the vertex of the Moon. It reappears at 7h. 54m., at an angle from
her vertex of 33!°. 117 Tauri, of the Gth mas., will, later on, at

9h. 2m. p.m., disappear at a vertical angle of 5G°; reappearing at

an angle of 19' from the vertex at 9h. 23m. On the 24th, 68
Geminomm, a star of the 5Uh mag., disappears at llh. 39m. p m.,

at an angle of 122° from the Moon's vertex, to reappear 37 minntes
after midnight at a vertical angle of 294°. On the 25th H.A.C.

2872, a 6th mag. star will disappear at 12h. 41m. p.m. at a vertical

angle of 113°, reappearing at Ih. 3Sm. a.m. on the 2Gth, 295° from

tho lunar vertex. Lastly, on tho 27th B.A.C. 3529, of tho Gth mag.
disappears at lOh. 2tm. at an angle of 37" from tlio vertex of the

Moon ; aiul reappears at llh. 23ni. at an angle of 303° from that

vertex. Later, 43 Leonis, another Gth mag. star, disappears at

llh. 37m. at a vertii-al angle of 131°, reappearing 2S minutes after

midnight at an angle of 233° from tho lunar vertex. In every ono
of these cases tho disappearance happen.s at tho dark limb of tho

Moon, and tho reappearance at her bright limb. The Moon is in

Aquarius when our notes commence, and is travelling tlirough that

constellation until 1 a.m. on the IGth, when sho enters I'isces. It

takes her until 2 a.m. on tho 19th to cross I'iscos into Aiies, in

which she remains until 5h. 30m. p.m. on tho 20th, at which hour

i^he enters Taurus. In her passage (hrougli this last-named con-

stellation she arrives at G a.m. on tho 23rd on tho conlines of tho

narrow northern strip of Orion, crossing which she, 1 1 hours later,

emerges iu Gemini. At 7h. 30m. a.m. on tho 25tli slie (piits

Gemini for Cancer, out of which sho moves at 9 p.m. on tho 2Gth

into Leo. Sho is iu Leo until 2 a.m. on the 28th, when sho desoondii

into Sextans.

THE "FAITH-HEALING" OASES.

(From tho Mcdicul J'cc-« «ii(Z Circular.)

' ~\T7"E dislike such nonsensical gossip as is not supported by
VV symptoms, but only by faith," is tho opinion expressed

by Paracelsus 390 years ago, and it is no less truo now in reference

io th J so-called " Fa th-healing " of tho Salvation Army.
Soaie very goi d accounts of this extraordinary work have

appeared in tho daily press, with no lack of critical inquiry con-

cerning them. But, notwithstanding this, to most persons the

evidence is very nnsati-factoiy, and it is difficult to eift what may
be real from what is clearly false. With a view to forming a

definite opinion concerning the reported cases, I have made inquiry

into a fair number of them, and have taken the opportunity of

attending one of the "Faith-healing" services of tho Ilanley

Salvation Army. My experiences may interest others, and tho

inferences drawn from them may perhaps convince some sceptics

that so far as supernatural cures aro concerned, tho tiling is a

delusion.

It seems to mo unnecessary to enter into the general iiue^tion of

faith in the cure of disease. Every medical man is familiar

enough with tho influence whicli tho mind can, especially under

certain states of excitement, exert over the body. Wo meet with

such instances daily, and the physician is ready enough, as a rule,

to acknowledge and avail himself of them. We aro not un-

frequently told that our visits to our patients do more good than

the medicine we prescribe—and truly enough. We are now asked

to believe that tho power to work miracles haj been given to

certain men and women, notably some of the " officers " of the

Salvation Army, in a manner, to say the least of it, repugnant to

one's common sense.

Let me first describe what I saw and heard. A large circus,

crowded iu every part with a very orderly and well-behaved audi-

ence, the arena containing a number of lame, deaf, infirm, or sick

persons come to be healed, whose faces bore evideut signs of

sincerity in their belief. Some had crutches, some sticks, some
were brought in bath-chairs, some were children iu arms. After

singing, prayers, and so on, one respectable man was requested to

state what he had witnessed in the afternoon. This was to the

effect that a man who said ho had been deaf for furty-eight years

was cured. As usual, there was no evidence forthcoming that the

man was deaf, and he was not there to he examined. Another, a

merchant, as he informed us, had seen a boy at Manchester who
was both deaf and dumb, who, after the healing process, was
able to hear and speak. But this, again, had to bo ac-

cepted on faith, as tho boy was not present. This gentle-

man told us an extraordinary story of how a child of

his own was once at the point of death from bronchitis,

and, after the doctor considered the case hopeless, ho and his

friends pr.ajed for tlio child, but still without any result, wheu

a lady arrived on the scene who recommended champagne to be

given, and from that time the child recovered ! This is a fair

specimen of the sort of logic introduced into the discussion of this

matter. What connection it had with "Major" Pearson's assumed

powers I entirely fail to appreciate. Next came the man concoming

whom some letters appeared in the Stunclard. He is there stated

by the Maj'or of Newcastle to have " been suffering for some time

from acute rheumatism, and scarcely able to get off a chair." The
man himself stated that he had bronchitis most winters, more or

less, and in summer had rheumatism also. Uo had been to Buxton

in September, had not been out of his house for two months. Ue
said he could have gone with his stick, but was afraid. Ue believed

he would be healed ; he went to the meeting, lost his fear, and, no
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tioubt, very much to his astonishment, found he could walk after

all. There seems to have been notliinj; to prevent his doing so

'before, except his want of confidence in liimself.

Then came a speech from the Major, which consisted chiefly of

a warm diatribe against sceptics, doctors, infidels, and hoc genus
omiie, in language strong enough to drive out any evil spirits there

might have been lurking in the midst of us. Following this we
heard from the father of a boy vvlio was present how he had been
" cured " of epileptic fits a fortnight ago. lie described the result

amid loud excitement and ejaculations from the audience, and thm
very naively added that " the boy had been sometimes two mouths,
•and once as long as three montlis without an attack!" But the

sequel forms the best commentary on this case, which, by the way,
is loudly proclaimed as one of the perfect cnres. The boy was
shortly after the "healing" bitten by his father's pony, but then
taken, not to the " Major," but to his own medical man. Surely a

man through whose instrumentality epile]>sy could be exorcised

conld heal a simple wound ! Well, after this had lasted abont two
iiours tlie real business began. A young man stepped forward who
said lie had " heart disease." He knelt at a table with about eight

or ten of the officials, a number of whom, women mostly, placed
their hands on his head. The " Major" crossed his forehead with
oil, and after speaking very earnestly to him for a time, asked him
if lie did not feel healed. He replied in the negative. The same
[irocess was repeated, some of them shouting to him that he was
healed; but etill he said nay, and was ignominiously dismissed
with the observation from the Major, " You don't understand
faith."

Next came a deaf old man, but who could hear evidently if

spoken to in a loud voice. The same process was repeated amid a
very babel of noise, praying aloud, ejaculations of all sorts, earnest
entreaties shouted to the patient to hear, and at last it was an-
nounced, " The Lord be praised, he can hear," and he was told to

express his thanks. Unfortunately, however, for the success of

experiment, it required much louder speaking on the piart of the
Major before he could hear what they meant. It was perfectly

clear the man was not a whit the better.

Then a young man who, when asked in an ordinary tone of voice

what was the matter, informed ns ho was deaf. He was said to

iiave come from the South of England, and gave an address, which
he afterwards said was not his address, and as a matter of fact

his real address was not ascertained. Before the hands had been
on liis head more than abont a minute, he jumped up, excitedly

esclainiing he could hear, when a perfect tumult ensued. But on
examining him afterwards we found ho was quite deaf in one ear,

and only slightly deaf in the other, as he was before. This was
stated to be a cure. I failed to see it, for I had observed him all

"the evening joining in every hymn, and evidently hearing what was
going on.

The next and last case taken was another of deafness in a girl,

ivhofe mother stated she was very deaf. I noticed, however, that
when one of tlie officials went to her, and asked her what was the
matter, "Are you deaf ? " " Yes, I am deaf," she replied, which,
-of course, would not have been her answer unless she had heard the
question. This, after a time, was proclaimed to be a case of

"healed," but the Major could not get any reply from her until the
mother spoke, whose voice she kupw and replied to. There was no
difference whatever as far as I could make out.

After this case, others requiring more privacy were taken into the
vestry ; but I was informed that those I saw were fair specimens of

Avhat liad been accomplished before.

It is, of course, simply ridiculous to call any of these cured. With
regard to some of those which have been published in the daily

journals, I have made inquiry into some ot them classed as
" healed," and, as far as I have gone, am unable to find one which
will bear the interpretation which has been put upon tliem.

One woman, a patient of my own, who was said to be cured of

deafness, and so proclaimed at one of the meetings, tells me that

"it is all nonsense," she "cannot hear a bit better." Y'et she is a

woman full of faith in the power to heal. Her son, who has

paralysis, they would not attempt to cure.

The fame person tells me that near her was sitting a girl who
\v.as blind. She underwent the healing process, and the " Mnjor "

annonnced to the audience she was restored to sight, which was,

us usual, followed by loud exclamations ot thanksgiving and
exultation. But when he put his watch before the child and asked
her what she could see, she said :

" Mammy, what is it ? 1 can't

see anything." This was, of course, drowned in the general hubbub,
but my informant vouches for its accuracy.
A case made much of is that of a manager at a manufactory, who

was taken in a bath. chair to one of the meetings, suffering from
)>ara!ysis, and who was said to have boon so far cured as to be able

to walk. But he has been to each meeting since, still in his chair,

'in which he remains the whole time.

I could go on multiplying these cases, but those I have given

speak for the rest. One other, however, I ought to mention, as it

is that which excited so much attention at the first. It is that of a

young woman who was taken in a chair, said to be suffering from
paralysis for two years, and unable to move lierself. She is one of

those who may be said to have been cured, and a good type of what
might be expected. The medical man 'who attended her and the

nurse both state that it was a case of simple hysterical hemiplegia,

and the nurse had frequently told her that she could walk well

enough if she would only try. That, however, was just what she

would not do until, under the influence of the excitement and the

]]hysical force used to drag her out of the chair at the meeting, her

will at last was made to overpower her emotional state, and she

walked. Bnt to say she was cured would seem a false assumption,

inasmuch ,as there was no physical disease to cure. Any other

shock of a mental character would probably have effected a similar

cure.

This is, indeed, the whole secret of what little success these

people can lay claim to. They are generally sufficiently wide-

awake to decline to undertake any real physical affection, such as a
club-foot ; and yet, even with the selection of cases they make, the

only impression I h.avc been able to learn as having been made on

any is of a purely mcntul or ernotional character.

My own conviction is that in this nineteenth century, a morbid
excitement of this kind will be very short-lived, and certainly, for

the sake of those whose minds are incapable of resisting such

ecstatic iuflnences, it is devoutly to be hoped it may prove so.

itlisrfllnufa.

We understand that Dr. Zerffi will to-morrow afternoon (the

llth), at 3.30, commence a course of thirty lectures in the Theatre

ot the Royal School of Mines, on "The Historical Genesis and
Evolution of Humanity," to be continued on succeeding Saturdays
until the completion of the series. They are delivered under the

auspices of the Society for the Promotion of the Study of General

History.

On the first of this month that excellent little Belgian astrono-

mical serial, Cicl et Terre, entered on the sixth year of its existence.

For the future the editorial staff will be exclusively occupied with

tlio scientific conduct of the journal, the merely business details

being henceforth transferred to the National Institute of Geography.
The editors express a hope (in which their English confreres will

heartily join) that the public will aid them by their support in

their work of popularising science.

H.4KLKIAN Society.—The Council have just issued to the members
the first volume of the "Christenings at St. James's, Clerkenwell,

from 1551 to 1700," and the continuation up to 175-1 will form

Vol. II., and is nearly all in the press. The " Visitations of Bed-

fordshire" in 1560, 1582, and 1631, are now being issued to

members, and that of " Dorsetshire," in 1623, is also nearly com-
])leted. It is proposed to print the Weddings which have taken

]ilaco at St. George's, Hanover-square, from the commencement ot

the registers, and G. Leveson Gower, Esq., F.S.A., will edit the

volume. The registers of Christ Church, Newgate-street, are

transcribed, and will shortly be put in the press.

The number of gas-lighted buoys in nse is rapidly increasing.

Two have just been sent out to Canada for use on the St. Law-
rence, and three more have lately been added to the nine already in

use on the Clyde. The Garmoyle lightship, also OTi Pintsch's

system, is in course of being altered from an oil lightship with a
crew to a gas lightship without one, the light beirig of six weeks*
duration. Pln.ns are, moreover, being prepared for placing a gas
light on the Gantoch rocks, while the small gasworks on Pintsch's

system, put up for the Trinity House at the South Foreland, are

reported to have proved a great success, and to form a special

feature in the lighthouse experiments there.

Ivory rules and scales may be cleaned well by scrubbing with a
new soft tooth-brush, soap, and tep)id water j then dry the ivory

and the brush, dip the latter in alcohol, and polish the ivory until

it has regained its former polish. If the water has given tho ivory

a yellowish tint, dry in a heated place. If the ivory has grown
yellow with age or careless handling, it can be bleached by placing

it under a gl.ass bell, with some chloride of lime and nun-iatic acid

in a small vessel, .and setting the whole thing in tho sunshine. Care
must bo taken not to inhale the fumes of the acid as it works on the

lime. The bleaching properties of the chlorine destroy the yellow
colouring matter in the surface of the ivoiy, and it resumes its

original white tint.
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" Let Knowledge grow from more to more."

—

Alfred Tennysob.

Only a email proportion of Letters received can possibly be in-

cited. Correspondents mvst not ie offetuied, there/ore, should theit

liters not appear.
All Editorial communications should he addressed to the Editor oi

Knovlepge; all Business conwiunicationa to the Publishers, o( the

Ofice, 74, Great Queen-street, ll'.C. If this is not attended to
OELATS ARISE FOE WHICH THE EDITOR IS NOT RESPONSIBLE.

All Remittances, Cheques, and Post Office Orders should be made
payable to Messrs. Wtman & Sons.

The Editor is not responsible for the opinions 0/ correspondents.

No COMMUNICATIONS ARE ANSWERED BY POST, EVEN THOUGH STAMPED
AND DIRECTED ENVELOPE BE ENCLOSED,

EGOISM, THEISM, AND COSMISM.
(l'universe c'est moi.)

{1629]—In an instructive article of Knowledge (Feb. 20),
entitled " Plant and Planet Life," is an impressive sentence to the
effect ' that hatred to the development theory, as applied to solar

systems and stellar galaxies, is an effort to avoid rcfogniaing the
nothingness of man in presence of the infinities of time, space, and
Titality within the universe of God." Now, one of the olijects of
the brain theory of the world is to traverse this postulate of the
overwhelming sense of hnman insignificance in view of the
"immensities " and "eternities" with which Mr. Carlyle has so
familiarised up, by their resolution into creations, percepts and
concepts of the architectonic Ego itself. I have been propagating
this iof(« /ace for a number of years past, though finding it even
more unwelcome to the slow-moving British intellect than the
doctrine of Descent itself.

In a recent number of this serial there appeared, by the liberality

of the editor, a short sketch [1G02] of the Brain Theory, or
Hylo-Idealism, with the title " Hylo-Phenomenology and Ontology."
My position, when rightly envisaged in true perspective, must
appear an irrefragable truism. The world we see and cognise must
be an object of sense and thought, a sensible world-sensibility being
clearly a function of vesiculo-neurine. It must be, therefore, an
immanent or esoteric world, not a transcendent or exoteric one.
Light, " creation's mind," which renders all things in the heavens
and earth visible, is itself non-luminous till kindled into luminosity
in, and by, what Mr. Cave Thomas graphically labels the only
colour-bos, viz., the sentient eye. So that, in reality, we never can
escape from self, or expatiate in God's, or any other, universe
except in that fashioned by our own consciousness. And conscious-
ness, being seated in the supreme ganglia or cortex of the ence-
phalon, each individual sentient being and sum-total of individuals
that constitutes humanity, when its nature is traced to first prin-
ciples, has the right to cap Louis XIV. 's vaunt, " L'etat c'est moi,"
by the quite sober and sane scientific formula of the motto at the
top of this synopsis. Surely all must see, from a bird's-eye view
of this question, the inevitability of the induction, which, however,
i>y no means infers Acos>nism, but merely posits identity of macro-
cosm and microcosm, in the latter of which alone resides, as vis

insita, every mode of sentience. To me, at least, this plain,
common-sense, common-place, synthesis seems quite to explain
the megalomania of religions mystagogues, as well as the
confusion of brain -force and its objects, conditioning such
grandiose delusions as those of the astronomer in Rasselas.*
Ideally, or phenomenally, which is our highest reality, the lowest
sentient being does create its own world, which in the hnman beinf
includes all the above-named solar systems and stellar galaxies,
which thus form the glory, not the shame, of their Creator. In no
two brains can the universe—abstract or concrete, though similar
from structural similarity—possibly be identical. Quot cerebri tot

mundi is a pendant to Qnot homines tot sentential. So that each of
ns must claim, without presumption, and as our inalienable birth-

right, to pose as the Platonic Logos, an adequate definition of which

* As a matter of fact, all poetic inspiration temporarily subjects
its votary to this pseudo-ecs(«S!.?. Lord Tennyson precises it in a
conplet of his " Palace of Art " :

—

" Lord over Nature, Lord of the visible earth [worlds],
Lord of the senses five."

wc find in the first verses of the -Ith Gospel. Beyond this, Self-

contomplation and inspection, which is, according to Max Jliiller,

the atli'ude of the God Hialini, and, according to the late lamented
Sir A. Grant, that of the Aristotelian Nou.t, Humanity can self-

evidently penetrate, it corresi)onds with the I'rotagorean formula,
*'-U(Z« or mind the measure 0/ all filings," merging Theism in Thc-
anthropisni, thus levelling up Egoity to our ]iast and ]iresont

accepted ideal of Deity, All perception and conception is clearly

the contents of the former, not of tho latter, a position which
recent advances in all departments of physical research, from
astronomy to anatomy, have completely rescued from the old

cloudlnnd of mysticism and tnetaphysies. Seieuco itself i.s at fault

in its opposition to anthroj)ism, of which Nature's " bright imago"
is but an iini>ersonation. Just as Lord Hacon was in blaming
naturalists for spinning, as spiders' cobwebs, systems out of their

own viscera. Man, by the law of his organisation, cannot, in great

things or small, act otherwise. Such autopsical proccduro is his
' categoric imperative." His brain is but a nsr!i.«, and out of it

proceed all "things," living or, so-called, dead, in a world all

phenomenal and relative. Ihat offieina rerum is, in .a still wider
fense than Eve, tho universal matriarch, apart from which, as

essential to consciousness, all is nothingness and blar.k oblivion.

Koi'.KUT Lkwins, M.D.

UVLO-IDEALISM.

[1630]—So far as T understand Mr. Cave Thomas, he holds that

the world, as known to us, falls into three divisions :— Ist, "objects,"

which appear to consist chiefly of "vibrations;" 2nd, tho human
nervous system, or vvh.atho oddly styles " snbjt-'ctlve nerves; " and
3rd, the human consciousness, including tho phenomena of light,

sound, &c. Dr. Lewins unifies the three divisions, and asserts that

nothing outside consciousness can possibly bo an object of know-
ledge. The latter axiom may seem incompatible with the thesis

that consciousness is a function of the cerebral cortex ; but the

incompatibility is merely apparent, as I have tried to show in an

article published last December in the Juurnul nj Heience. It is

quite true that we can only infer the existence of matter ; but the

inference is deducible from an assumption which lies at the basis of

all reasoning whatsoever. If reasoning, or intellectual activity, bo

possible, the Ego cannot be a mere bundle of passive pictures, or

mental phenomena, but must be an acting Entity. And since (in

the words of Prof. Ilusley) "those states of consciousness which
we call sensation are the immediate consequent of a change in the

brain excited by the sensory nerves," we arc led to the conclusion

that the cerebral cortex is the "fons ct origo" of thought and
emotion, and is therefore identical with the Ego. There is ob-

viously no excuse for the further assum]ition of "an es.sence

suj)erior to, and dominating matter "
; therefore, having no evidence

in favour of Dualism, we obey the law of parsimony, and rest in

Monism. Beyond the bare attributes of existence and activity,

we do not pretend to know anything of matter. So far as " in-

ferred " it is within the mind; beyond our power of inference, it

becomes to us null and void. Neither the attraction of gravity

nor anything else can be "explained" by Newton or by any other

philosopher ; and we gain nothing by styling the forces of Nature
" Animistic."

Berkeley's special contribution to mental science is the axiom

that a sensation cannot possibly resemble anything which is not a

sensation. I must refer Mr. Cave Thomas, not to Lewes's article,

so considerately indicated by the editor, but to Berkeley's own
writings, and to the divisions of Kant's " Critique of Pure Keason,"

entitled, "Transcendental yEsthetic " and "Transcendental Ana-

lytic." And since the necessity of compression has, doubtless,

rendered this letter somewhat obscure, permit nie to mention the

following tractates :

—" Tne Identity of Vital and Cosmical Torce,"
" Life and Mind, on the Basis of Modern Medicine," both by Robert

Lewins, M.D., and " What is Religion," by C. N., published by
Messrs. Stewart* Co., 41, Farringdon-street, E.G. ; also the follow-

ing articles, by C.N.
,
printed in the Journal of Science: "Animal

Automatism," April, 1882 ;
" The Philosophy of Thomas Carlyle,"

June, 1882; "The Brain Theory of Mind and Matter," March,

1883; and " Ilylo-Idealism—a Defence," December, 1884.

C.N.

THE FALLACY OF MATERIALISM.
[1631]—Referring to Mr. W. Cave Thomas's letter (1013), is

there not sense in the following objection to Bishop Berkeley's

system ? A being, such as an oyster, with no means of ascertaining

the opinions and impressions of other beings, might plausibly con-

ceive that all his own are untrustworthy, and that his idea of an

objective universe may be but an idea. It cannot, however, see tliat

higher animals would be justified in so concluding (if they could

think so far), becjuse they can see that all otliers are agreed on the
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predicates of many phenomena—food, pain, danger, &c. With ns
the case is, of course, very much stronger. Each of us takes such
a distinct, individual view of certain thinf;s (not mere opinions or
tastes, but impressions as to what phenomena really are before us),
as to have originated the proverb, " Quot homines, tot sententiso."
Tet, in spite of this almost infinite divergency, we have the identical
testimony of billions upon billions of men that certain facts are pre-
sented to the senses of all in the same way. Now, what antecedent
probability is there that each Ego should conceive the properties of
matter exactly the same as all the others, unless those properties
are real ? Is it not so improbable as to be untenable to suppose
that the whole race, differing on so many subjects of thought and
belief, should yet be at one as to certain common phenomena, unless
those phenomena are the manifestation of objective existence ?

Hallyakds.

THE NEW CHEOMATICS.
[1632]—The theory of light would, I have reason to believe, be

considerably advanced by a more carefal and wider study of the
phenomena classed as the oculiir spectra. It ought to be more
generally known that the true science of the harmony of colours is
based on the study of these phenomena, and also that everyone
ca,rries about with him the necessary appliances for experimenting
with them—namely, e.yes. But, as excessive use of the eyes for
that purpose is injurious, it would be well if a great number of
investigators would each experiment a little, and so divide the
labour. The ocular spectra supervening on sun-daze are not onlv
very interesting when examined, but present peculiar features tha't
still stand in need of explanation ; for instance, any one of the
sequent spectra changes colour if its field be changed from light ro
dark, or i-icc rcrsi. A red spectrum in a light field becomes a vivid
green m a dark. So that the same impression, the same image,
alternately ajjpears of the contrasting, or complementary colour.
And if the initial impression bo sufficiently strong, the experiment
may be several times repeated with the same spectrum. This fact,
moreover, appears to me to furnish conclusive evidence that Dr!
Young's three nerve hypothesis is erroneous. W. Cave Thomas.

MEANTIME SUNDIALS.
[1633]—In the Emjlisli Mechanic for Aug. 19,1870, Vol. XI.,

page 523, col. 2nd. at the end of a reply to query 4131, occurs the
following passage :—" It is not generally known that dials (and
those of elegant forms) may easily be made to .show clock-time,
exact to a quarter minute, throughout the year, and even to a
second (except in a few days at midwinter, and fewer at mid-
summer), by having two gnomons, used alternately for nearly half-
a-year each. I propose this problem to the ingenuity of some of
your readers.—E. L. G."

I am not aware that any of the readers so appealed to sent a
satisfactory solution of the problem, and the name of the proposer
of it has since ceased to appear as a signature in the correspondence
columns of the B. M. As, however, I see that he sends interesting
letters to K.nowledge, I venture to take this means of asking him
if any description of these sun-dials has been published, and if so,
where, and if not, to suggest to him the desii-ability of either
publishing the details of their construction, or of causing them to
be made for sale, which I am not aware that they have been.
My own solution of the jiroblem would be as follows, but from

from what " E. L. (}." says on pp. 597 and 5iJ8 of the same volume,
and I think elsewhere in the E. M., I infer that it is not his
solution. Let marks indicating hours and their subdivisions be
made on the inner surface of a part of a ring extending no farther
than is needed to contain the sunlight hours of the longest day, the
hour marks being fifteen degrees apart, or at the rate of twenty-
four hours to the circumference. Let this be fixed with
its axis parallel to that of the earth, and let the gnomon
be a solid of revolution, the generating curve of which
IS such that, when the gnomon is suitably placed with its axis coin-
cident with that of the other part of the dial, one side of it shall
just hide the sun from the 13 o'clock mark at mean noon daring
the period from one solstice to another, when it is to be exchanged
for the other gnomon, which must be so shaped on the same prin-
ciples as to act in tlie same way during the other half-year. The
objection to this plan, in my mind, is that there would be a risk of
reading off the position of" the shadow of the wronri side of the
gnomon, and so making a mistake as to the time, and I do not see
any way of obviating this without diminishing the number of hours
during which the dial would be available. A suitable screen, ex-
tending from the gnomon to either the mark at six or that at
eighteen, would cure this defect, but would also preclude the dial
from being used in summer for more than about twelve hours of
the day, unless, indeed, the gnomon were made very thick, and

would detract from the elegance of which " E. L. G." speaks. The
graduations must not consist of lines, as in the common snndial,

but ]ioints, which could be indicated by the intersections of a line

running through them all with short cross lines having suitable
numbers at their ends to indicate the hours. If the ends of the
graduated arc are sufiiciently thin in the direction of its axis, there
will only be a very few days at the equinoxes during which their

shadows will interfere with that of the gnomon. D. L. X.

A CURIOUS LUNAE PHENOMENON.
[1034]—Observing the moon on the 19th ult., with a SJ-in. re-

fractor, I noticed that the small crater inside Hercules, instead of

being tilled with black shadow, shone with a dull, deep-red colour.
The power I was using was 100. I changed it for ISO, and again
for 250, without any alteration in the peculiar appearance of the
crater; and 1 also compared, or rather contrasted, the shade of the
crater with every shade I could find, which ordinarily it would have
resembled, especially that of every crater, similar in size, shape,
and position. The time was between seven and eight p.m., and the
crater near the morning terminator.
The hue was quite obvious, and seemed to catch the eye imme-

diatel}', even in a large field.

I turned the telescope to the same spot on the next evening (20th
tilt.), but could perceive no abnormal appearance.

I shall be glad to hear if any (^ther of your readers have noticed
this phenomenon, and if any explanation can be offered.

William Ge.\y, Jin.

LUNAR GLOW.
[1635]—Whilst visiting Eome friends at Blairmore, Loch Long,

Argyleshire, on Saturday, 28th ult., I observed rather a curious

lunar phenomenon. While the moon rose above the hills opposite

Blairmore, and appeared in fall view, the sky below, and spread
for a considerable distance, had a sort of dim red or rose-

colour appearance, something like the after-glows that appeared so

frequently autumn before last. I observed this about 7.15 o'clock,

and it lasted till near 10 o'clock, appearing very bright between
8 and 9 o'clock. Can you explain this curious phenomencn, or has
any of your other readers observed this. I had another friend

walking with me at the time, and pointed this out to him.

Jon\ A. Stewart.
[Records exist of the observation of this phenomenon during

the last two years ; but, at this moment, I am unable to lay my
hand uijon any of them.]

—

Ed.

THE PHILOSOPHY OF ARGUMENT.
[1636]—As a constant reader of your journal, would yon allow

me space for a few remarks on this subject, which, I think, comes
within the scope of the principles you advocate, and which are sug-

gested by one or two remarks wliich have appeared lately in the

letters of correspondents and in other paragraphs of Knowledge.
There is nothing more delightful than the thought that all know-

ledge can be brought into the calm light of a true philosophy, and
there weighed and tested, approved or rejected, as truth permits.

This is not only a delightful, but a true theory. But, alas! like a
good many good theories in this world of ours, it but too often

breaks down in practice. Nevertheless, it may be worth while to

endeavour to make out how and where it breaks down, and vrhy
;

to see whether it is altogether impossible to reduce to first prin-

ciples, and to systematise the way in -whicli this theory breaks
down.
To plunge at once in mcdias res, and to illustrate this matter by

an example, I make an assertion. You meet that as.sertion, not by
a counter eyo dico, nor by a refutation of my facts, or logical deduc-
tion from them, but by the counter assertion that I am but ad-

vancing as .arguments deductions from my own sensations or my
own peculiar views of lite.

Let us take this as an example of philosophic argument which
sometimes is pursued, and see whether there is not something in it

which is worth devoting a little attention to.

A priori every man's opinion is of as much account as every
other man's, but, when he has shown himself to be unworthy of

credit by self-refntafion, his opinion ceases to be of value. But the

question I sliould like to raise is this. In what other way can he
render himself from a philosophical point of view unworthy of

credit, ea'cepf by self-refutation ?

The reply to this may be, "When he controverts doctrines whicli

by a consensus of opinion of philosophers ought to be maintained."

But this is not philosophy. As a matter of fact, there is no such

consensus of opinion. And the reply, to be put in a philosophic

form, should be this, " When he controverts doctrines which, in my
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opinion, philosophers shnuUl bo considered to hnve ii consensus of

opinion upon." But what is this but, in fact, meeting an argument
aa fallacious because it is peculiar to the man who advances it by an
argument as admissible because it is advanced by myself.

I may, however, be wrong in my own assertion that there is no
consensus of philosophic opinion. And this is where I desire to bo
sot right if I am wrong. There certainly ought to be a consensus
of opinion somewhere. If there is, where is it ? What ground
does it cover? On what ]irinciples, and how far, does it go?
But if I am right, that there is no consensus of opinion, can this

striking fact bo made the subject of philosophic consideration ?

Generally, what hinders discussion is irritation ; and irritation

and anger start up from a great many sides and from a great
many reasons. Directly people's own pet theories are controverted,
a natural resentment takes possession of them, and when this is the
case, in however small a degree, there is no hope, or little hope, of a
satisfactory conclusion being come to from any argument they may
embark in.

The question, then, is how to arrive at that perfect equanimity
of temperament in which the mind is prepared to accept as truth
that which to the mind, for the time being, is shown to bo truth.

If a man is absolutely willing to accept truth, and at all costs to

act npon it, then he must be admitted to be in that serene, philo-

sophic state of mind in which it would be most satisfactory to

maintain an argument with him.
But, I would ask, can it be shown what that state of mind must

be ? Can it bo demonstrated so as to be beyond all manner of

doubt? I think it can. But as this my opinion goes for as little

as, and perhaps less than, any other man's opinion, I should not like

to state what it is before I hear what others, who know more of

philosophy than I do, have to say on the subject. Hoping I have
not trespassed too long on your space, L. B. K.
[By far the greater nnmber of disputants appear to do their best

to justify Punch'/: imperishable definition: '"Toleration is letting

yon believe as I believe. Intoleration is your wishing me to believe

as you believe."

—

Ed.]

THE DOCTRINE OF CHANCES (Matthew xv. v. 11.)

[1637]—With regard to a letter of mine which you were good
enough to insert in last week's Knowlkdgk, concerning a problem
in the calculation of chances, I regret to find that I am wrong, and
that the solution given in " Whitaker's Almanack " is right.

I believe there is a saying at Cambridge that the chances are
that a student who tackles a problem connected with the doctrine
of chances will come to grief. I shall accept this caution in future,

and not venture again to give an opinion on said topics.

Cius. G. SnAvr.

[I print this letter as containing a warning alike to myself and
to the readers of Knowledge. It never occurred to me for an
instant that any one would attack a mathematical deduction in so

ably-edited a work as " Whitaker's Almanack " without being abso-
lutely sure of his ground ; and hence, pre-occupied as I am, I did
not attempt to check Mr. Shaw's calculations. For the future, no
mathematical or quasi-mathematical letter will be inserted until I

have myself read it carefully through.]

—

Ed.

TERMITES AXD NATURAL SELECTION.

[1638]—There are two points in Dr. Hutchinson's paper (p. 142)
which should scarcely pass without notice. He says he believes
the wings of termites are a provision of Nature for lessening the
species, by means of its devourers in the air. Of course he is

aware that our lamented "Illuminato" denies this doctrine. He
holds that even the -subtlest organs, such as tbe eye (" that most
pure spirit of sense") are due to Natural Selection, and that this
can never operate to the injury of the creature. Could not frost,

disease, old age, or some other simple means, destroy the ter-
mites r What does the grand law of gradation say about the
matter? Numerous species of ants and other insects eventuate
in wings ; is it in their case to cause their destruction ?

A point even more important is that of the survivors, or rather
slain. We here take notice, as in so many other cases (c.i., shoals
of fishes) that the survivors do not survive for Natural Selection

—

the unlucky are purely unlucky, not the weakest and worst. This
I have always thought to be a weak link in the Darwinian chain.
The whole question is by no means decided, but, on the contrary,
still before the court. Pendente lite, we must still suspend our
verdict. Commentator.

LETTERS RECEIVED AND SHORT ANSWERS.
CoSMOPOLiT.\N is anxious to communicate with Mr. McMeister

(letter 1619, p. 181) on the subject of inscribed rocks; and C. W.
Dtmond, F.S.A., writes, in connection with the same subject, that

rock-inscriptions, similar to those sketched by our corrcspondouti

have been found in localities as

widely separated as Scotland and
Fiji ! Failing any intimation of

Mr. M.'s locuK in quo, Mr. Dymond
points out that it is im|)os8iblo to

say whether ho has made a dis-

covery or not.—A Ueuin.nek. When
theRight Ascensions and Declinations

of two stars are given, the angular

distance between them is obtained

trigonomctrieally, as shown in

figure. Let P be tho pole, and S
and S' our two stars. Then P S and
PS' will bo their polar distances,

and S P S' tho diffi'renco of their

Right Ascensions (wo will call this

P). Draw SM perpendicular to

P S' produced. Then R . cos P = tan

PMcot.PS. Houco tan.PM = co.')

P . tan P S. Further S'M - P M - P S', and cos 1' M : cos S'M : ; cos

PS : cos S S' (the angle we require). Let us illustrate this nume-
rically. What is the angular diatanco to-night between Aldebarau
R.A. Ih. 29m. 198:is. and Dec. IG^ 10' 28G" N. (i.e., Polar

distance 73° 43' 31-4"), and Sirius R.A. (Ih. 40m. 5-7Gs. and Dec.
16° 33' 57-1" S. (i.e.. Polar distance lOG' 33' 57-1") ? Hero we have
given P. 2h. 10m. 45 933. -32' 41' 28-95", PS 100° 33' 571"; and
P a' 73° 43' 31-4" to find S S'.

n. M. s.
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I am unfortunately ignorant where the patent steel nose-band for

horses can be procured.—R. L. Maith (or Marth, or Maiti" ?). The
Conductor of this journal simply gare his personal testimony to

the }>ona jidcs of a system as far as his experience of it extended.

He in no sense whatever can or will accept any respoi.sibility for

the acts of its professor towards other people.

—

Flket-Si"rgeon

Bradlky, R.N. See reply to " Ponlton-Ie-Fylde" and " M. J. H."
in column two of page IIG of our current volume.—W.
PiCKARD. Please read the reply to Dr. Levvins above as

addressed to yourself too.—W. H. Godey very kindly seuds

the following list of lectures in course of deli%-ery at Derby,
under the auspices of the Gilchrist Educational Trust:—Jan. 21,

Professor Seeley, on "Ice, and its Work in Earth-shaping";

Feb. 4, Professor Miall, "The Age af Reptiles" ; Feb. 18, Rev. W.
Dallinger, F.R.S., " An Hour with the Modern Microscope "

;

March 4, Mr. W. Lant Carpenter, " Principles of Electric Lighting"
;

March 18, the same lecturer, on " Electrical Storage and Trans-
mission"; March 25, Professor Duncan, F.R.S., *' Energies within

the Earth : Mountain-making."—C. W. P., who has a 48-in. central-

gear Sparkbrook tricycle, geared level, wishes Mr. drowning to

tell him whether 5G in. would be too great a height for it to be
geared up to, or whether 52 in. would be better. His own height
is 5 ft. in., and he is a light-weight.—W. F. Stanley. Unfor-
tunately delayed for a week through being addressed to the Editor
instead of the Publishers.

—

Ai'gusti's J. Harvey makes three sug-
gestions : 1, That had we compulsory gratuitous national education,
the needless waste of money incident in the purchase of a totally

new set of books at every fresh school need never take place
;

2, that the culture of edible iish in the lakes and rivers of the
United Kingdom would add largely to our food supply ; and 3, for
the establishment of associated homes, to enable the middle classes

to live in palaces instead of small and inconvenient houses. Com-
bined with this is a more Utopian scheme still, to which no
further reference is needed.—E. C. R., writing from County
Meath in connection with Mr. McMeister's letter (1619)
on inscribed rocks, suggests a comparison of Mr. M.'s
sketch with drawings in a letter of his own (784) on p. 212 of

Vol. III. of Knowledge. He alleges that inscribed monuments of
this class are more numerous in Ireland than elsewhere ; although
they have been found in England, Scotland, and near the shores of
the Baltic in a less rude and primitive form of sculpture. At
Locmariker, in Brittany, are inscribed stones strongly resembling
those of the great tumuli of Newgrange on the Boyne, referred to

by cur correspondent in his former letter. He invites attention to
the fact that these inscriptions nearly always occur in connection
with the burial of the dead. He further urges that drawings of

them should bo made for comparison, wherever possible, accom-
panied by a description of the kind of monument, locality, &c.,

and published in some journal of wide popular circulation ; inas-
much as (as in the case of the inscribed stones in the Cairns
crowning the highest point of the Sliabh na Cailliagh hills in

Heath) atmospheric influences sooner or later weather all the
incisions down to a dead level.

—

Ad.\m Clarke Smith. I am
extremely unwilling to do anything that shall present even the sem-
blance of unfairness, but the insertion of your letter is absolutely
impossible. Every question discussed in these columns must be
so discussed in its purely scieiitijic aspect. Dogmatic theology
is utterly out of place here. Do you not see that if texts are to
settle a controversy, there is an end of all argument at once,
and that any appeal to reason becomes merely impertinent. If

the man of science is to investigate the origin of the human race
at all, he can, and must, only do so in the same spirit and by
similar methods to tho.se by which he would endeavour to arrive at
the genesis of the Tumbler pigeon or the Dachshund. In your
laudable efforts to maintain that the (so-called) Mosaic accouut of
the Creation is Idstorical and scientifically accurate, you are simply
playing into the hands of the Infidel and the scoffer, and giving
occasion to the enemy to blaspheme ; inasmuch as it is in glaring
contradiction to known and irrefragable facts. Suppose that before
dogmatising upon the subject you make yourself acquainted with
what is actually knoivn as to primitive man. You could obtain no
better primer for the purpose than Joly's " Man before Metals," in

the "International Scientific Series." Are you awaro that so

earnest a Christian and devout a Catholic as Professor St. George
Mivart freely admits the origin of man's existing bodily frame by
development ; while yet contending that his spiritual nature is a
special endowment ? You see that you cannot even claim a
monopoly of Christianity for those who vainly imagine that man-
kind have all sprung from a single pair, miraculously placed on the
earth some 0,000 years ago.—Tnos. W. Delves. There are two
ways of placing tho figures, both perfectly intelligible without
a diagram. The first is that universally employed in observatory
clocks, in which the hours run from (not 24) right round. Tho
second may be adopted to any ordinary watch or clock face by

painting XIII (in rather smaller figures) under the I, XI \' undcv
the II, and so on. This is very simple and inexpensive.

—

Mars.
Write to Trhbner, Lippincott, or any other American scientific

bookseller in London about the " Popular Science Monthly," which
is published in the United States. They would doubtless supply it.

— E. W. Young. Y'ou begin by insisting on the impossibility of

our regarding life otherwise than '* as a force inseparable from a
living body," and on our total inability to conceive mind apart from
a thinking brain. So far your position is unassailable. But whcii
you talk about forgetfulness of former events as an enormous
change in a man's mind ; and the soul (whatever that may be from
a scientific point of view as distinguished from mind) constituting

his " identity," you seem to me (forgive tho expression) to be
floundering a little. If my entire terrestrial existence is to become
tahula lasa, it is assuredly no longer 7 who am to enjoy a future

state. Admitting the probability of the existence of life in in-

numerable other worlds in the universe, it is hard to see, on your
hypothesis, with ivJtat weare to live it. You rememberthe cherubs,

in the " Ingoldsby Legends," who "couldn't sit down— for they
hadn't dc quoi."—Sigma. Allow me to recommend Scott's.
" Elementary Meteorology," in the " International Scientific

Series" to your careful perusal.

—

John A. Stew.\rt. Thanks for

Paisley paper duly received.—A. Barxe.s Moss. Will you be good
enough to read the italicised paragraph on p. 473, and elsewhere, in

the last volume of Knowledge ?

—

John Silcock asks for an article

on the Ornithorhyncus, Echidna, &c., from Mr. Grant Allen.

Sec Vol. v., p. 209. The Ornithorhyncus has recently been
conclusively proved to be oviparous. — Commentator. Un-
doubtedly suns and their attendant orbs are in all stages

of formation in various jjaits of the universe, as probably as

not the Pleiades, among them. Apart from the intrinsic

improbability that any galaxy should be so placed that we
should look straight at what you call its " butt end," and the prac-

tical impossibility that we should do so in several cases, do you not

see that under such circumstances we should have no central con-

densation, Ijut a homogeneous mass of light. Both Brewster and
Mitchell were wrong as to their facts. Spectrum analysis was
as unknown to the latter as the Queen's great grandchild.

You can hardly describe a body like the sun, with its torrents

of metallic rain, &c., as " a mass of glowing gas," in the

sense in which a nebula can be so spoken of. The beat proof

we have that our sun, if removed to the distance of Sirius, would
continue to exhibit the same spectrum that he does now, is found
in the fact that Vega and other stars, no less than Sirius, exhibit

the hydrogen spectrum, while those of Arcturus, &c., conform to

the type of our own sun. Get the " Catalogo delle Stelle, di cui si

o determinato lo spettro luminoso," by the late Father Secehi,

published by Gauthier-Villars, Paris. You are mistaken in sup-

posing that nebuUe are necessarily more remote than isolated stars.

Some of them are doubtless nearer to us. Y'our question as to
" what direction " the constellations are moving in is practically

meaningless, since parts of them are moving in one direction, parts

in another, and there is no up nor down. East, West, North, or

South, ill space. The term "fixed stars" is a convenient conven-
tional one. They are called "fixed" to distinguish them from the

appreciably moving planets. The night sky that Hipparchus.

looked out upon differs but little indeed from that visible as I write.—"Hallvard.s. There is a double star composed of two seventh

magnitudes, some 3" apart, in the spot you now indicate, which,
if visible at all, would, of course, affect the eye as a single very
minute point of light. It is 559 in Otto Struve's catalogue. 1

stand almost appalled at the infinity of space, but its contemplation

scarcely affects me in the way you indicate. The use of science under
the conditions postulated is to add to the know leilge and power of the
human race, of which we form but infinitesimal atoms. An
individual cell in an oak absorbs liquid and gas, and assimi-

lates them, only to die ; but it helps to build up a glorious

tree notwith-tanding.

—

Anonymous Correspondents send me the
E.reler and Pltjinonth Gazette, and the Himtlc'j Exjvess, the latter

containing a marked paragraph, in which (I trust unintentionally)"

a grossly inaccurate rendering of Professor Huxley's views is given,

founded on a short isolated sentence, picked out of an essay of his

written two-and-twenty years ago. Impartial people, with no pre-

conceived ideas to support, are apt to speak a little rudely of this

sort of garbling.

—

The Author of "Whi.^t or Bumblepufpy." I

have received your tiny Tolume, which (if breathing a little of the

spirit of that pre-genetic race of whom Courier alleged that at

the creation they exclaimed, " Mon Dieu, conservcns le Chaos !
")

is as witty and entertaining as anything I have read for a long

time. Fearing to " rush in where angels fear to tread," I have
sent it straight on to the Conductor. — Sampson Low, Marston,

& Co. Delayed for nearly a week through its having been
addressed to a former private residence of the Conductor of Know-
ledge, instead of to this oflice.
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TTij giie here, irceJt ^y iivft, a terse description of such of the many
invenlioTts as tee think may be of use to our readers. Where it is

possible, the number of the patent is quoted, to enable those irho

dciira fuller information to procure the specification from the

Patent OJUce in Cursitor-street, Chancery-lane. M'c shall, gene-

rally speaking, confine ourseUes to the more recent inienlions; but

it often happens that an article con'cs under our notice which,

although not quite novel, is icorlhtj of mention for its utility and

ingenuity. In such a case we should not hesitate to refer our

readers to it. And tchile ire thus increase the interest of our pngis,

ice at the same time assist the inventors by giving greater publicity

to their inventions (Knowledge being a popular magazine) than

is accorded by the most ezcellent trade j'lunials

STEAM-COOKING APPAUATUS.

[Patent No. 3,S0G. ISSl.]—This apparatus, patented by Mr. W.

Pavne, and denominated the "Patent International Steam-Cooker,"

is very simple and bandy.m The upper figure illustrates

the form designed for cooking

potatoes and suchlike vege-

tables, the lower figure de-

picting the form for cooking

fish, ic. The apparatus con-

sists of three parts, the lower

or outer vessel, in which water

is placed sufficient to reach,

bui not cover, the strainer,

on which the fish, vegetables,

&c., are placed. The upper

or inner vessel is simply a

cover with a venthole in

the top. It encloses the

strainer and its contents, and dips into the water. Placed on

the fire, the water is converted into steam, which speedily cooks

whatever may be on the

strainer. The apparatus is

particularly useful, and cer-

tainly conduces very mate-
rially to the retention of the

natural flavour of the food.

At the same time, the fact

of the parts being separate

permits of the fish, or what-

ever it may be, being re-

moved whole, a great point

in the minds of cooks. The
steam pressure may, within

certain limits, be varied by altering the size of the steam-vent in

the cover, while at the same time the looseness of the cover is a

perfect safeguard against explosion in the event of the steam-

pressnre becoming excessive through reducing too much the size

of the vent. Altogether our experience of Mr. Payne's cooker is a

happy one, and we may safeh' commend it. Messrs. Moreton a-

Co., 23, Slaney-street, Birmingham, are the manufacturers.

LAPSABLE BOTTLE STAND.

[Patent No. 7,414. lS8i.]—The subject of this patent, taken

out by Mr. A. Watson, is a device for locking-up bottles containing

Arms, hinged to these ends, are connected by metallic bars, which,

to lock up the bottles, are brought together and locked in tlio

spirits, scent, and such like liquids. The bott'es are place 1 on a

base provided with ends formed into handles (see " open " figure).

Closed.

centre. A handle is formed on the top by this moans. The two

figures will make this arrangement apparent. It will be seen that

the bottles can be taken out without fear of chipping them, as the

bars fall quite out of the way when unlocked. The manufacture

has been entrusted to Messrs. Fairbairns & Sons, Co, St. Mary-axe,

E.G.

MECHANICAL GLOBE.

[Patent No. 7,011-. 18H4.]—This apparatus, patented by Mr. W.

It ice, is designed to illustrate the varying lengths of day and night,

the succession of the seasons,

and other phenomena arising

from "the inclination of the

axis of the earth to the plane

of its orbit." It consists essen-

tially of an ordinary terres-

trial globe, set at an angle of

23i' within a ring, in which
it is free to be rotated, the

ring itself being mounted on

a vertical axis in a circular

aperture in a black board or

disc. By means of a simple

appliance this ring can be ro-

tated on its own axis, such ro-

tation bringing successively to

view every variation of the illu-

minated hemisphere caused

by the earth's inclination

during its annual revolution.

The board, or disc, marks the

boundary between the illu-

minated and dark hemis-

pheres («'";/ and night), and

a fixed brass ball indicates

the centre of the illumination, i.e., the exact position of the sun's

vertical rays. By rotating the ring in which the globe is

suspended, it will "be found that the dividing line is constantly

changing within certain fixed limits, and the central point of

illumination :,ppears to travel across the equator from tropic to

tropic. When the North Pole is thrown forward to its utmost

extent (23|°), the position represented is that of the summer sol-

stice (June 21), when the centre of illumination is on the northern

tropic (Cancer). If this position be reversed, and the North Pole

thrown back to its greatest extent (23) ), the winter solstice

(Dec. 21) is represented, and the vertical rays of the sun now fall

on the southern tropic (Capricorn). The two intermediate posi-

tions, with the sun exactly over the equator, are respectively

the vernal and atumnal equinoxes (March 22 and Sept. 22). At

the two equinoctial positions it will bo seen that the sunlight

extends from pole to pole, and during the rotation on its axis (from

west to east) the earth has day and night of equal lengths in everj-

part. This apparatus also shows clearly the distribution of solar

light and heat throughout the year. By showing the two motions

of the earth in combination

—

i.e., by rapidly rotating the glebe on

its axis, and at the same time slowly turning it, by means of the

ring, through the different phases—a very striking impression will

be conveyed of the actual appearance of the earth in space ; and

the apparent path of the sun from tropic to tropic will be clearly

demonstrated. The apparatus is made by Messrs. G. Philip &
Son, Fleet-ttreet, E.C.
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(0ur Cf)f6S Column*
By Mephisto.

'J'liE followinj; pretty gnnic illustrates the powerful attack in obo

of tlie many interesting variations of the Algaier Gambit;

—

Hampe Algaier.

\.

White.
P to K4

2. QKt to B3
3. P to B t

4. Kt to B3
5. P to KK4
C. Kt to Kt3
7. KtxP

Black.
P to K4
QKt to B3
PxP
P to KKt4
P to Kt5
P to KR3
KxKt

Some authorities consider the attack arising from the sacrifice of

the Kt on the 7tli move to be more powerful in connection with

2 QKt to B3 than in the ordinary variation, without this move.
8. P to Q4 P to Q3

If 8. P to Qi, Black [days 9. Kt x P.

y. B to B4 (ch) K to Kt2
Black may also play K to Kt3

10. B X P Kt to B3
11. Q to Q2

Played with a view to command EG and prevent Black from play-

ing his KR and developing his game.
11. Q to K2
12. Castles KR

Preparing a deep laid scheme. If Black had played B to K2,
White was prepared to Castle on the Q's side.

Black.

It k U

f'

"White.

12. KtxKP
Black falls into the trap.

13. KtxKt Q xKt
14. B X P (ch)

This sacrifice is justified by the position.

14. R X B
Forced ; if K to R3, White mates in three moves.

15. Q to Kt5 (ch) Q to Kt3
R to Kt3 would have been a far better move.

IG. R to B7 (ch) K to R sq.

17. R X B (ch) K to Kt2
18. R to KtS (ch) Resigns.

CHESS CURIOSITIES.

By Captain Verney. (Longmans.)

A VERY quaint book this, dealing mostly with four-handed and
other Chess eccentricities. To the curious, the book affords plenty

of specimens of Chess, distorted in all manners of shape. Four-

handed Chess is ably dealt with by Captain Verney, a specialist on

his subject, but of Chess itself, not much that is new or of particular

interest to players is to be found.

A four-handed Chess club has lately been established at the

Holborn Restaurant. Any person curious to learn what four-

handed Chess is like will find the gallant Major and his friends,

assisted by Mr. Uughes Hughes, as lion. Sec, willing to give all

information on club nights.

It is considered a maxim of etiquette among writers, perfectly

well understood and observed by everybody, that every person is

entitled to identify his writings by any signature or nom-de-plumo
he may think fit to choose.

The Chess Editors of the Sheffield Independent, Bristol Mercury,

kc, seem, however, to think different, and very often publish

Problems by " Mejihisto," which, needless to say, arc not composed

by myself. Apart from the mystification caused thereby, I

positively refuse to alhtw the suspicion to rest upon me any longer
of having composed such a barbarous atrocity as appeared in that
paper under the name of " Mephisto," the authorship of which
has been ascribed to me by men whose opinion I value.

—

Mephisto.

We have received some gratifying expressions of opinion in

regard to our End Game series. While not neglecting the Opening,
we shall continue with End Games at various intervals.

Chess at the Universities.—A combined team of twenty
players of the Oxford and Cambridge Universities will play a
match against the Third Class of the City Cln)> on the 24th inst.

On the 2Gth the annual match, Oxford v. Cambridge, will be played
at the St. George's Chess Club. On the 25th and 27th two more
matches will be played, r. St. George's and r. Brighton.

SELECTED PROBLEM No. 150.

Bv B. Ct. Laws.

(ilanchcstcr Weekhj Vost.)

Black.

Whitb.

White to play and mate in three moves.

SOLUTION PROBLEM No. 149.

1. Kt to B4 K toQ4
2. Kt to K3 (ch) Any
3. B mates accordingly.

Also 1. Kt to R4, &c.

ANSWERS TO CORRESPONDENTS.
4,*, Please address Chess Editor.

J. J. Cridlan.—White seems to have the better game : he ought
to have withdrawn his Queen, and played to force the Queen's
Pawn on.

Correct solution of Problem 149 received from M. T. Ilooton,

Toy, E. Louden, J. G. Powell, H. A. N.
End game solved by W., Ravenshoe, R. P. F.

Q. T. V.—How about P becomes a Knight 'i'

H. W. Sherraed.—Problem received with thanks.
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OUR TWO BRAINS.
Br Richard A. Proctor.

SUGGESTIONS FOR THE PRACTICAL APPLICATION
OF THE THEORY.

(Co)i<ini<e(Z frotn p. 194.)

THE next point cited by Dr. Brown-Sequard does not
seem quite so clearly favourable to his views ; in fact,

it appears to me to sugyeM a rather strong argument against

the hope which he entertains that the general mental
powers may be improved by exercising both sides of the

brain in the same kind of work. He points out that very

few left-handtd persons have learned to write with the left

hand, and that those who can write with that hand do not
write nearly so well with it as with the right hand.
" Therefore," he says, " the left side of the brain, even in

persons who are kft-hauded naturally (so that the right

side of the brain controls the reasoning (acuities and their

expression) can be so educated that the right hand, which
that side of the brain controls, produces a better hand-

writing than that by the left hand, though this is controlled

by the better developed brain." This certainly seems to

show the possibility of training one side of the brain to

do a part of the work appertaining in the ordinary course

of things to the other ; but the ioferiority of the writing

with the left hand is rather an awkward result so far as

Brown-Sequard's hopes are concerned. For it looks very
much as though the habit of writing with the right hand,
which in the case of a left handed person is in fact the
wrong hand for writing vath, rendered the right brain less

fit to control that special department of its duties (for a
left-handed person) which relates to the expression of ideas

by writing. Now it may Vje a very useful thing to acquire
true duality of brainpower, if the ordinal ily less-used side

of the brain, for any particular action, does not acquire full

power for that function at the expense of the other side
;

but otherwise the advantage is not so obvious. If we could

train the left arm to be as skilful as the right, without
losing the skill of the right arm, we .should willingly

take the proper measures ; but merely to shift the skill

from one arm to the other would lead to no advantage,
even if we could be quite sure that it would involve no

loss. And, as 1 have said, this piirtiriilar argument
.sui:g.=sts a test which can hardly be expected to favour
Biown-Scquard's theory. Left-handed jiersons are con-
timialiy cxoiciiing their left or less develupcd brain in
work ]iiopirly appertaining to the right brain (in tliis

case). Accordingly, with them the two lirains are more
equally ( .xtrcised than in the case of right handed itor-

sons. But arc the hit h iiulcd observed to be ordinarily
of better balanced mind than the right-liaudtd 1 Are they
less liable to paralysis of one side of the body, throu"li
having each brain readier to discharge the functions of the
olher / It seems to me that if neither of these relations
exists, and I can scarcely suppose that either could exist
without having long since been recognised, we may regard
Brown-Sequard's theories as interesting perhaps, and evt n
trustworthy, but we can scarcely ]ilace much reliance on
the hopes which lu; bases upon these theories.

His next argument fcccms somewhat more to the
purpose. Right-sidedncss atTects the arms, as we know,
much more than the legs. It is presumable, therefore,
that there is not so .special a relation between the more
developed left braiu and the action of tho ri"ht leg
which is only the equal of the left leg, as there is

between the left brain and the more skilful of the two
arms. In other words, we may assume that both
brains control both legs. In fact, if, by etjualising the
practice of the two arms we are to bring the two brains
not only into more e(iual operation, but into combined
action on each arm, it would ajipear that the equal exercise
of the two legs ojKjlit tij have resulted in combining the
action of the two brains .so far as the control of the lower
limbs is concerned. So that we not only may "infer this

state of tho two brains from the observed powers of the
two legs," but unless we do assume this, the hopes enter-
tained by Brown-Sequard must be regarded as to some
degree negatived. Now, if the brains do thus act in com-
bination in controlling the lower limbs, it is clear that the
complete paralysis of a leg ought not to be so common as
the complete paralysis of an arm, for an arm would be
paralysed if only one side of the brain were aflected, but
for a leg to be ])aralysed both sides of the brain must be
aflTected. Dr. Brown-Sequard states that this is the case
at least to this degree, that " it is exceedingly rare that the
leg is aflected in the same degree by paralysis as the arm."*
The hope entertained by Dr. Brown Secjuard is that by

teaching our children to use both sides of the body equally,
the two sides of the brain may be brought into more
uniform action. "If you have been convinced by the
arguments I have given that we have two brains," he says,
" it is clear that we ought to develop both of them, and I

can say at any rate as much as this, there is a chance—

J

could not say more, but at least there is a chance—that if

we develop the movements of the two sides of the body,
the two arms and the two legs, one just as much as the

other, the two sides of the brain will then be developed
one as much as the other as respects the mental
faculties also." There is a connection between the develop-

ment of the brain as regards the mental faculties and the
development as regards leading movements on one side of

the body. Therefore, Brown-Sequard considers that, if we
train the left side of the body as carefully as we are in the

habit of training the right, there is a chance that we should
have two brains as respects mental functions instead of one,

* I do not feel quite snra th.-it I have rightly dealt with Dr.
Brown-Sequard's argument in thig case; because he has presented
it very brieflj-, with the remark that it cannot be understood well
except by medical men, and my explanation, not requirinf; a
medical training on the reader's part, ia tlierefore presumably
inexact.
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as at present. Since, in cases of disease of tlie left side of

tbe brain, the right side can be trained to exercise all tlia

functions usually performed by the left side, it seems

reasonable to bope that we can do as much for the right

side of the brain when the left side is sound. Dr. Erown-
Sequard suggests, therefore, that no child shall be allowed

to remain either right-sided or left-sided, but be initiated

aa early as pcssible into two-sided ways. " One day or one

week it would be one arm which would be employed for

certain things, such as writing, cutting meat, or putting a

spoon or fork in the mouth, and so on. In this way it

•would be very easy to obtain a great deal, if not all. We
know that even adults can come to make use of their left

arm. A person who has lost his right arm can learn to

write (with difiiculty, it is true, because in adult life it is

much more difficult to produce these effects than in

children), and the left arm can be used in a great variety

of ways by persons who wish to make use of it

There is also another fact as regards the power of training.

Even in adult?, who have lost ths power of speech from

disease of the left side of the brain it is po.?sible to train

the patient to speak, and most likely then by the use of the

right side of the brain, the left side of those patients,

with great ditiicidty, will come to learn. The same
teaching we employ with a child learning to speak

should be employed to teach an adult who has lost the

power of speech. So also as regards gesture, and other

ways of expressing ideas. I have trained some patients

to make gestures with the left arm who had lost the power
of gesture with the right, and who were quite uncomfort-

able because their left arm, when they tried to move it, at

times moved in quite an irregular way, and by no means in

harmony with their intention. There is a power of train-

ing, therefore, for adults ; and therefore that power no
doubt exists to a still greater degree in the case of

children ; and as we know that we can make a child, who
is naturally left-handed, come to be right-handed, so we
can make a child, who is naturally right-handed, come to

be left-handed as well. The great point should be to

develop equally the two sides of the body, in the hope that

by so doing the two sides of the brain, or the two brains,

may be brought into harmonious action, not only as

respects bodily, bttt also as respects mental functions."

I have thus brought before the reader the hopes, as well

as the theoretical views, of Dr. BrownSequard. I must
say in conclusion that, although for my own part I do not
regard his hopes as altogether well based, believing, in fact,

that many familiar experiences are against them, I attach
great importance to the theoretical coniiderations to which
he directs attention. We may not be able to increase
general mental power, and still less to double mental power
by calling the two sides of the brain into combined activity

(as respects intellectual processes), yet if we recognise the
duality of the brain in this respect we may find it possible

to assist the reasoning side of the brain in other ways. For
instance, it may be found that by considering the facts to
which Brown-Sequard has called attention we can more
clearly under.stand tbe advantage which the student has
long been known to derive from special forms of relaxation
It may, for instance, be a specially desirable change for the
student to have his emotions called into play, because the
overworked reasoning part of the brain obtains in that way
a more complete rest. When either side of the head is

suffering from temporary ailments, as in migraine (hemi-
kranion), special forms of mental* or bodily exercise may

* An experience of my own seems to suggest this as possible.
On one occasion, when I was about to deliver a lecture to a large
aadienco (the largest I had ever addressed, in fact, and computed

be found useful to remove or alleviate the suffering. And
it cannot be but that, in studying the eflfects of such experi-

ments as Brown-Ssquard suggests, light would be thrown
on the interesting and perplexing subject of the brain's

action in relation to consciousness and volition. If in

addition to such useful results as the?e it should be found

that by careful training on Brown-Sequard's plan the

duality of the brain can be made a source of increased

mental power, or of better mental balance, or of readier

decision, so much the better. The progress of science calls

for increased mental activity. We want more powerful

brains than served our forefathers, for we try to grapple

with more difficult questions. The idea is at least pleasing

to contemplate, though I fear it is based as yet on no very

firm foundation, that as binocular vision gives a power of

determining the true position of objects which the single

eye does not possess, so bi-eerebral thought may supply a

mental parallax enabling men to obtain juster views of the

various subjects of their thoughts than they can obtain at

present by mental 'processes which are known to be one-

sided.

THE YOUXG ELECTRICIAX. -

By W. Slixgo.

(Continued from p. 193.)

HIXTS ON DEILLIXG.

ALTHOUGH we have already spent what might appear

to be an inordinately long time in discussing the sub-

ject of drilling, there yet remains something to be said in

order to render our remarks sufficiently complete to enable

the young electrician to perform his work efficiently, and

to avoid the necessity for again referring to the subject.

Ex. XXXYI.-—A few hints may here be given, a due

regard for which will help considerably in the effort to per-

form drilling succe-sfully.

(a) The point of the drill should be in the middle of the

blade.

(b) The blade should have sufficient thickness to impart

the strength necessary to minimise the risk of breaking,

while, at the same time, it must not be so thick as to pre-

vent the fine metal cuttings produced by the drill escaping

from the hole as the drill makes its way inwards.

(c) Only the best steel should be employed in making

di-ills, and they should be carefully hardened, over-heating

being most cautiously guarded against. Failure in drill-

making results more frequently from " burning " the steel

than from imperfect hardening and tempering.

(</) The drill in rotating must run truly throughout its

at nearly 3,000), I was suffering from a headache affecting the right

side of the head so severely that the slightest movement caused in-

tense pain, and every breathing was responded to by a dismal

throbbing of the brain. The headache was not occasioned by

excitement, but was connected with a general disturbance of the

system from a severe cold, and was intensified by a journey from

Chicago to Xew York (where the lecture was delivered), com-

pleted only t wo or three hours before the lecture began. Daring

the first ten minutes of the address the pain was very great indeed,

and was rendered more severe by the effort required in addressing

so large a meeting with a voice afiected by catarrh. But from that

time the pain grew less, and at the end of the lecture no trace of it

remained. The headache did'not return after the lecture was over

;

in fact, the rest of the evening was passed in such manifest enjoy-

ment of pleasant converse at the Century Club, that several " Cen-

turions" who had heard the lecttu-e must in all probability have

found it difficult to reconcile the circumstance with the lecturer's

statement about his illness. [Ah! goodly fellowship of "Cen-

turions"! where else in the world are so many genial souls

gathered together ? and where else in the world does the stranger

receive so warm a greeting ?J ^
-
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whole length, in order that it may be able to sustain tlie

end pressure exerted upon it to cause it to bite the

metal being drilled, and at the same time to prevent its

bending.

(?) The young worker is apt, if he thinks his drill Las

softened, to immediately proceed to re-harden and temper

it, but this should not be done unless it is really soft, for

a too frequent ajiplication of the process impoverishes the

quality of the steel. Drills so treated are rarely of any
real use. It may be mentioned that the prime cause of

softening is working the drill too rapidly—at a greater

speed, in fact, than the apparatus employed will permit,

(_/") When drUliog steel, wrought-iron, or other hard

metal, the work must be done slowly, with more pressure

than is necessary for the softer metals, and with a good

supply of oil Should this fail, alter the cutting edges of

the drills, making their inclination somewhat less acute

—

approaching, that i^, a liitle nearer to a flat edge. When
drilling brass or other soft metal, oil is not necessary.

(9) The drill should be kept sharp. This may be done

by occasionally rubbing the cutting edges upon an oil-

stone.

E.x. XXXVII.—In the event of the young electrician

not caring to make his own drills, he may buy them at a

very low figure. Messrs. Melhuish tt Son, of Fetter-lane,

E.C., supply them at Is. 6d. per dozen, assorted. I may
mention that I have received from this firm a box con-

tainiog forty-eight drills of sixteen assorted sizes with a

drill-stock. They are of tirat-class workmanship and in

every way commendable.
Ex. XXXVIII.-—It not uufrequently happens that when

a hole has been drilled it proves a little smaller than is

required, in which case a handy little tool known as a

broach may be employed to enlarge the hole to the

required size. Fig. IG illustrates this piece of apparatus

sss^^

-..C'J

Vig. IG.

very clearly. It may be procured at any tool shcjp. It

consists of a steel wire cut to a pentagonal section at d
slightly tapering from the tang or thereabouts to the point.

The shape of the point is clearly shown on the diagram.
The tang is cut square so that it can be held in a hand vice

or fixed into a wooden handle as shown. The broach illus-

trated is .3i in. long, but the length varies with the size,

ihe stronger ones being longer than the finer. To use the
tool, place the point in the drilled hole and rotate it gently,

using oil when woiking the harder metals (see E-x. xxxvi. _/.').

PILES AND FILING.

This is a most important branch of the young worker's
labours, and requires some little attention.

The majority of aspirants to mechanical skill seem to

agree in the difficulty they experience in their endeavours

to file flat ; but, if our young electrician will only set him-
self steadily to work to accomplish this much-to-be-desired

feat, he will speedily fitid himself master of the task. It is

simply a question of practice and attention.

Ex. XXXIX—Let us suppose that it is desired to file,

or produce by filing, a flat surface. To do this, procure a

file longer than the material to be worked. Then take
hold of the hanclle by the right hand, placing the left on
the point of the tile. Then proceed to work the tool back-

wards and forwards, letting it pass over the full width or

length of the surface V)eing filed at each stroke. It is with
thi.s view that a file longer than the nuiteriiil is recom-
mended. Every ellbrt must be made to keep an equilibrium

or balance between the action of the two hand.a, as the
file is moved forwards and backward.", more especially in

the forward stn^ke. Pressure should only be exerted in

this forward stroke, that is to say, the file should only bo
pcrmittt d to cut one way. As a matter of fact, th<^ teeth

of the tile are so shaped as to render it impossible to prt)-

duce a cut during the backward strike, which, at most,

can only pioduce a scratch, ^\'hen the metal being filed

liappens to be hard, there is a liability of spoiling tlie file,

if any attempt is made to cut during the backward stroke.

Xopiessureshould therefore be applitdduriiigthis movement.
By filing steadily and attentively, the hands will speedily

acquire the necessary degree of sensitiveness to enable each
to adjust its pressure in proportion to the other, as well as

the knack of maintaining a flat surface. The file should
always be moved in a straight line, more particularly when
administering the finishing touches. Curve! file-cuts are

an abomination. Care should also be taken to avoid short

and jerky movements. But let each motion be bold and
resolute, as though it were intended that something
must go.

The student will do well to practise the art of filing on
odd pieces of metal, placed in a vice or other convenient
means for keeping them stt ady.

New files should first be used en brass. A little u;e in

this way will biing them into good condition for iron and
other harder metals, but, when once so used, they are spoiled

so far as .softer work is concerned. A file, that is, which
has been used for cutting iron, will not work satisfactorily

on brass or copper-.

It is often necessary, or rather one is often ccmpelkd, to

file with one hand. In such cases, there is an increased

tendency to produce anjthing but a horizontal surface.

Here, again, practice must be resorted to to obtain the
proper or requisite degree of efticiency. The material to

be filed may be laid on a piece of cork or wood, jilaced in

a vice, and worked with a small-size file held in the right

hand. Every effort must be made to | lace the file in a
horizontal position at each forward stroke, the pressuiti

applied being light. A sort of instirctive feelii g will,

after a little practice, indicate when '.he file is not workiig
right, and so enable the worker to adjust the pressure ai;d

force needed to maintain horizontal working. It frequently

happens that small articles may be held aganst the fore-

finger of the left hand while the filing i? performed with
the right. Success in this method of tiling is not difficult

to atta'n—less so, in fact, than when the material is laid on
the piece of cork or wood.

Ex. XL.—Files are divisible into three classes, according

to the relative fineness of the teeth or cutting edges. They
are

(a) Smooth, in which case the teeth are very fine indeed,

(/j) Second-cut, a little coarser.

(c) Bastard, or coarse-cut.

Ex. XLI.— Files are made in six shapes, f ach of which
is obviously adapted to a particular speeii s of work. These

shapes are

((/) Flar, in which there are two more or less wide cuttirig

faces parallel one to the other. One of the narrow faces or

edges is also provided with teeth.

(i) Three-square (>hown in section in Fig. 5, page 10.3),

in which there are three flat cutting faces, each making eh
angle of 60^ with the others.

(c) Square, in which there are four flat cutting faces at

angles of 90^.

[(1) Half-round (shown in Fig. 4, page 103), in which
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there are two cutting surfaces, one flat, and the other more

or less rounded.

(?) Round, in which if a cross section be taken at any

part of its length we shall get a circle. Round files, when
small, are called rattail.

(/') Crossing (shown in section in Fig. G, page 103), in

which there are two rounded cutting surfaces, struck from

diflerent radii.
"~' "

The young electrician can purchase his files, as he may
r^'quire them, at any tool shop. They are inexpensive

tools.

PLEASANT HOURS WITH THE
MICHUSCOPE.

M
By Hexet J. Slack, F.G.S., F.R.M.S.

J E3SRS. CARTER i CO., the well-known gardeners

and flori-its, have issued boxes of seeds interesting

to microscopists. The largest of the three collections con-

tains 100 specimens, some very curious, and many of con-

siderable beauty as lo^-power objects. A few seeds are

[iretty generally known to possessors of microscopes, but

this is, I believe, the tirtt time an opportunity has been

offered of making a comprehensive study of many genera

andjSpecies. The seeds are sent out in little wooden boxes,

each having a number on its lid by which reference can be

made to a list of names on the inside of the cover of the

square box that holds the lot. There is no method in the

arrangement, and the first thing the buyer had better do Ls

to pencil the bof.om of each box with the number found on

the lid. This enables the covers of several to be taken off

at one time without risk of their being subsequently mis-

placed. After this, these who are not well up in botanical

names and classification should refer to such a book as

" The Treasury of Botany," and mark the list with a few

letters intimating the family each seed belongs to. Abbre-

viations are handy, such as comp. for composite ; ranun. for

ranunculus or daisy family, and so forth.

Amongst the Composites will be found many of the

prettiest and most curious objects to be viewed as wholes

with powers, according to their size, from four inches up to

one inch, or two-thirds. When, as is often the case, the

pappus hairs are elegantly branched, or adorned with little

imbricated and pointed scales, they are worth viewing with

higher oVjjeotives, and may be mounted in Canada balsam.

There is a great deal of chai-acter in the downy sails

which enable the winds to carry off the seeds of the thistles

and similarly-provided Composites ; and botanists refer to

them as offering specific distinctions. Some seeds of Com-
posites, however, are destitute of these appendages, and we
find in Carter's collection a very pretty one—that of the

handsome garden flower, Calliopsis tinctoria. The seeds of

this plant arc flattish, boat-shaped, in-curved objects, about
—'.Tth of an inch long, beautifully marked with minute pits,

and sprinkled over with whitish dots like little bits of

sugar. This is a fine object with a magnification of about

fifty linear, and a strong light to show up its bright brown
and blackish hue.

One of the finest of the Composite see.ls is that of Cijaniis

major, the Cornflower. This requires very little magnifica-

tion, but a bright light. It is like a beautifully-made

shuttlecock, the solid conical part about a quarter of an

inch long, surmounted with a fine group of hairs. The
colours are rich brown. The figure herewith shows its

appearance as a whole, slightly magnified, and also that of

a portion of one of the hairs magnified fifty times linear.

When mounted in balsam, these hairs are richly-coloured

polariscope objects.

The seeds of Cyanus mirwr, also in the collection, are

extremely pretty, but smaller, and of light hue. Another

Composite seed,'which is a favourite with microscopists who

know, is that of Sphenogyne speciosa. It is a Cape plant,

said to be handsome in gardens, and some reader may

know it I do cot, and therefore quote " The_ Treasury of

Botany," which says of the members of this genus :—

-

"They have an imbricated involucre, the inner scales of

which, or all, have a dilated scarious termination ;
the

receptacle is paleaceous (scaly), and the pappus simple in a

single row of obovate, or wedg»:-haped, blunt scales, which

become opaque white when mature. They have large,

spreading flower-heads of an orange colour, barred with

black."

M^< >-,N iJ,f^r

Cyanus major seed. x 50.

The seed, arranged for the microscope, looks like a

complete plant. The scales at the top should be neatly

spread out, and thus form a cabbage-shaped flower; the

solid part looks like a stem, and a tuft of hairs at the

bottom has the aspect of fibrous roots.

A great many of the hairy appendages of Composite

seeds reflect light very strongly, and some of the thistles

fight their battle of life so vigorously as to take possession

of considerable spaces to form large colonies. The winds

often carry off swarms of the downy objects, and an inci-

dent of this kind was the probable cause of a curious tele-

scopic observation accidentally made by the writer some years

ago. The telescope was pointed to look at one of the planets

in the daytime, when the sky was clear and the sun brilliant,

and for several hours appearances like showers of falling

stars were visible. They were momentary flashes of white

light, most sharply seen when the instrument was focussed

to show the planet, thus indicating that they were sufli-

ciently far off to be seen with horizontal rays only. After
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Xight Sign for Marcli,

watching their appearance for some time, I drove over to

Ciptain Noble's observatory, about five miles off, and fuuiid

that his telescope did not exhibit anything of the kind.

The road being very hilly, and some time being spent with

him, I did not get home till some two hours after starting,

and still the light showers were visible. The total quantity

must have been very large, atid nothing could be thought

of Eo likely as thistle-down to have produced the pretty

effects.

The pappus hairs of the Composites are . usually the

most interesting parts for microscopic observation, though
the seed itself—as in the Cornflower— is often beautiful.

In many other families the ffgta, or external membrane, is

decorated with fine markings, and the seed may be of

curious shape. Hairs, scales, pits, rib,", Ac, vary the

aspects of those represented in Carter's collection, to which
it is profiosed to return on other occasions ; but as variety

is desirable to suit various tastes, the next paper will be

on quite another subject—the so-called molecular, or

Brownian, movements of small particles suspended in

fluids. In this matter there is still room for fresh investi-

gation.

The Electric Lighting Act.—At a meeting of the General Com-
mittee formed to frame amendments of the Electric Lij^hting Act,

1882, for the consideration of the Board of Trade, held at the

Offices of the Anglo-American Brush Electric Light Corpt ration, on
March 11, Lord Thnrlow presiding, the report of the Executive
Committee and a Draft Bill amending the Electric Lightii,g Act,

1882, on the basis of the Gas Acts, were submitted. The details

having been explained, it was resolved unanimously, on the motion
of Tiseonnt Anson, that the report of the Executive and the Draft
Bill be approved. The Chairman was asked to communicate with
the President of the Board of Trade with a view to a deputation
attending to learn his views on the proposals of the Committee.

ZODIACAL MAPS.

IN fiilfilment of the promise given on p. 189, Ve repeat

here the Night Sign for March, thus completing the

series of twenty-four Zudiaoal Maps.

THE PHILOSOPHY OF CLOTHING.
By W. Mattieu Williams,

IV.—THE COOLING ACTION OF THE SKIN.

THE question suggested by some of the facts stated in

my last is, How is the t'iiiiperature of the body kept

down when it ia surrounded with an atmosphere saturated

with vapour, and considerably above blood heat 1 We
must always remember that superficial evaporation only

takes place when the surroundiug air is not already sup-

plied with its full ((uantity of the vapour in question. In

this case it is the vapour of water to the formation of

which the whole work of cooling the body is usually

attributed.

If no other gaseous matter than aqueous vapour

—

i.e.,

water in the gaseous form—were given oft' from the skin,

I should say " give it up " to this piiysiologioal riddle ; but
such is not the case. Other gases accompany the gaseous

water, and, if those gases are evolved by the expansion of

bodies that were previously in a solid or liquid condition,

this evolution can only be effected at the expense of much
sensible heat by a lowering of temperature proportionate

to the amount of the expansive woik performed.

Spallanzani, Abernethy, Milly, Jurine, Ingenhous
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Barruel, Collard di Martigny, Brunner, Regnault, Reiset,

Valentin, and others, have made experiments proving the
evolution of carbonic acid and nitrogen gases from the
ikin. They collected these gases and analysed them.

I find that, wheuever I take a warm bath, and remain for

a short time reclining in the water, bubbles of gas run up
my back and come to the surface of the water. If I then
rub my hand? along the surface of my body, especially the
sides or the back, a multitude of minute bubbles are

poured upwards, producing quite an effervescence. I .sup-

pose that such is the case with other people, and therefore

suggest a repetition of this simple experiment to my
readers. They should remain quite still for about five

minutes, and then make the observation and experiment
above described. I find that the hotter the water the more
striking is the result, as though the heating of the bodv
promotes the formation of the gas. I have tried it with
water paiufully hot.

The crucial question in reference to this problem is

whether this expiration of gases by the skin is performed
merely in exchange for gases previously inspired, as in the
longs, where we inspire a given bulk of air (oxygen and
nitrogen) and expire the nitrogen unchanged, and some
carbonic acid in exchange for some of the oxygen, the
expired cirbonic acid having the same bulk (allowing for

diflerences of temperature) as the inspired oxygen which it

replaces. Such being the case, no heat is rendered latent
by this pirt of the transaction.

My experiment in the bath, so far as it goe>, indicates

an expiration under circumstances excluding the possibility

of corresponding inspiration by the skin. I say " so far as

it goes," being fully aware that to prove or disprove this

generally deniands an amount of delicate and careful
research which I cannot afford to undertake. The experi-
mental investigations that have been made are extremely
interesting; but I am notable to find a record of any
directly devoted to the elucidation of this question. Eegnault
and Reiset, by means of a very elaborate apparatus, figured
in Valentin's ' Physiology," CDllected all the prodncts of
respiration and transpiration from a dog confined in a
receiver and supplied with measured quantities of air.

But these and other similar researches leave open the
question of whether the blood, in passing through the
hundreds of miles of capillary vessels of the cuti?, may, or
may not, when raised a little above its normal temperature,
give out carbonic acid and nitrogen, which has been pro-
duced by reactions among some of its liquid or solid

constituents.

I think that it does ; but thus is merely an opinion based
on presumptive evidence, and such opinion is not science,
it is merely suggestion that may lead to science.

I may describe one observation made on myself which is

curious and particularly suggestive. I have on my left

hand, arm, and breast an abnormal development of super-
ficial blood-vessels, a " wish mark," as it is called, of extra-
ordinary area. It covers the thumb and fore-finger, half
the i>alm, and about one-third of the back of my left hand,
continues as a broad band—from two to three inches wide—up the whole length of my arm, and then spreads out on
breast, neck, and part of shoulder. I have seen a large
number of such " marks," but no other so large. There is

no swelling of the skin, no abnormal sensitiveness, but
simply an exaggerated vascular development of the cutis.

That such is the structure is proved b\ the red colour,
although the cuticle is colourless, like that of the lips

;

by the experiment of pressing any part so as to squeeze
away the blood, when it becomes of normal skin colour by
this retreat of blood, and immediately regains its deep red
colour as the blood returns ; also by the fact that a slight

wound bleeds profusely, far more so than a corresponding

wound on other parts of the skin.

The blood diffused over this large surface is subject to

remarkable changes. Sometimes it is dark purple venous

blood, approaching to blaikness, the livid hue of a cholera

victim in the last stage of collapse. At other times, it has

the brilliant colour of purely arterial blood. Between these

it assumes various tints of crimson. The changes are un-

accompanied with any personal inconvenience beyond a

slight sensation of numbness when the purple condition is

fully displayed.

These variations correspond to variations of tempera-

ture. In cold air or cold water it is purple ; in hot air or

hot bath, scarlet, with intermediate gradations according

to temperature.

But this is not all. I can localise the colour at will.

When my hand and arm have become purple by exposure

to cold, I can redden the thumb or the finger only, by
dipping it in hot water or otherwise subjecting it to a tem-

perature a little above normal blood heat.

I find that if I expose myself to a degree of cold suffi-

cient to fill these superficial vessels with venous blocd of

dark purple colour, and then take a warm bath with this

purple surface completely immersed, the blood becomes

arterialised and bright red, this change being accompanied

with the evolution of the gas-bubbles above described.

In this case there can be no cutaneous inspiration, but

there does appear to be an expiration of gas, and there cer-

tainly is removal of carbon, either by oxidation, mechanical

exchange, or dissociation. The change may be simply

mechanical ; it may be that, when cooled, the capillary

vessels are congested, and the flow of arterial blood re-

tarded, while, on the other hand, the warmth may relax

these vessels, and enable the circulation to proceed more
rapidly. This is the most direct and plausible explanation,

but it does not improve when more searchingly examined.

Whether this superficial circulation be slow or rapid, the

blood in the capillaries comes from the arteries. It was
red arterial blood immediately before entering them. What
occurs upon the surface to convert it into venous blood

when exposed to low temperatures ' If the skin acts like

the lungs, if the carbonic acid proved to be expired from

tho skin is simply the original oxygen previously inspired,

and thereby combined with carbon, this action shoidd occur

most vigorously when the skin is doing its warming work,

as such oxidation is a heat-evolving process, and it should

be more effective when the blood remains exposed for the

longest period

—

i.e , when the congestive action is the most
effective ; but exactly contrary is the case. It is just when
the skin is doing the work of cooling the body that the

blood is brightest on the surface.

It must be noted that what I described as occurring so

strikingly on this tissue of exaggerated vascularity also

occurs, but less visibly, on the normal skin. The lips, the

nose, the cheeks, the finger-ends turn blue when exposed to

extreme cold, and become florid when excessively heated.

My question now reduces itself to this definite form : Is

the carbonic acid evolved from the skin a product of internal

combination of solid or liquid oxygen yrith solid ot liquid

carbon 1 If so, the expansion from the solid or liquid to

the gi«eou3 form accounts for the cooling action of the skin,

under conditions where the mere superficial evaporation of

water is insuflicient.

But some of my readers may say that oxygen is only a

gas, having seen it in this form on lecture tables, and read

of it as "oxygen gas." This is a popular error. O.xygen,

like every other known element, may exist in all the three

states of solid, liquid, and gas—does thus exist. The simple

facts that eight-ninths, or above 88 per cent, of the water of
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the ocean is oxygen, nearly balf of the solid crust of the
earth is oxygen, while in the air there is but onelifth, show
that solid aud liquid oxygen are important factors that

must not be overlooked.

OTHER WORLDS THAN OURS.
A WEEK'S CONVERSATION ON TUE PLUKALITY OF

WORLDS.

By Mons. de Fontenelle.

with notes by richard a. proctor.

{Continued from p. 200.)

TUE FIFTH EVENING.

" T)UT," says the Marchioness, "if you build upon this

ri resemblance or likeness which is between our sun

and the lixed stars, then, to the people of another great

vortex, our sun must appear no bigger than a small fix'd

star, and can be seen only when 'tis night with them."
" Without doubt, madam," said I, " it must be so. Our

sun is much neater to us than the sun.s of other vortexes,

and therefore its light makes a much greater impression

on our eyes than theirs do. We see nothing but the light

of our own sun, aud when we see that it darkens and
hinders us from seeing any other light ; but in another

great vortex there is another sun, which rules and governs,

and in its turn extinguishes the light of our sun, which is

never seen there but in the night, with the rest of the

other suns—that is, the tix'd stars. With them, our sun
is fast'ned to the great arched roof of heaven, where it

makes a part of some Bear or Bull ; for the planets which
turn round about it (our earth, for example), as they are

not seen at so vast a distance, so nobody does so much as

dream of 'em. All the suns then are day-suns in their

own vortexes, but night-suns in other vortexes. In his

own world or sphere every sun is single, and there is but

one to be seen ; but everywhere else they serve only to

make a number."
" May not the worlds," reply'd the Marchioness, " not-

withstanding this great resemblance between 'em, differ in a

thousand other things ] For tho' they may be alike in one

particular they may differ infinitely in others."

" It is certainly true," said I ; " but the difficulty is to

know wherein they differ. One vortex hath many planets,

that turn round about its sun ; another vortex has but a

few. In one vortex there are inferior or less planets,

which turn about those that are greater; in another, per-

haps, there are no inferior planets. Here all the planets

are got round about their sun, in form of a little Equadnm,
beyond which is a great void space, which reacheth to the

neighbouring vortexes ; in another place the planets take

their course towards the outside of their vortex, and leave

the middle void. There may be vortexes also quite void,

without any planets at all ; others may have their sun not

exactly in their center, and that sun may so move as to

carry its planets along with it ; others may have planets

which in regard of their sun ascend and descend, according

to the change of their equilibration, which keeps thera sus-

pended. In short, what variety can you wish for? But I

think I have said enough for a man that was never out of

his own vortex."
" It is not so much," reply'd the Marchioness, "consider-

ing what a multitude of worlds there are : what you have
said is sufEciei-t but for five or six, and from hence I see

thousands."

"Wha'; would you say, madam, if I should tell jo;',

there are msny more fix'd stars than those you see? And

that an infinite number are discovered with glasses, which
cannot bo seen by the naked eye 1 One single constellation,

where perhaps we count only twelve or lifteou, there arc as

many more to be found as usually appear in the whole
hemisphere."

'•I submit," says she, "and beg your pardon; you quite

confound me with worlds and vortexes."

"I have more to tell you, nuulani," said I ;
" You see

that whiteness in the sky, which some call the Milky-way;
can you imagine what that is 1 'Tis nothing but an infinity

of small stars, not to be seen by our eyes, because they are

so very little ; and they are sown so thick one by another,

that they seem to be one continued whiteness. I wish you
had a glass to see this ant-hill of stars, and this cluster of

worlds, if I may so call 'cm : they are in tome .sort, like

the JIaldivian Islands. Those twelve thousand banks of

sand, separated by narrow channels of the sea, which a

man may leap as easily as over a ditch ; so near together

are the vortexes of the Milky-way, that the people iu one
world may talk and shake hands with those of .another

;

at least, I believe the birds of one world may easily fly

into another ; and that pigeons may be train'd up to carry

letters, as they do in the Levant. These little worlds are

excepted out of that general rule, by which one sun iu his

own vortex, as >oon ashe apprars, eil'aces the light of all other

foreign suns*. If you were in one of theto little vortexes of

the Milky-way, your sun would not be much nearer to you,

and consequently would not make any much greater

sensible impression on ) our eyes, than 100,000 other suns of

the neighbouring vcrtexes. You would then see your heaven

shine bright with an infinite number of fires close to one

another, and but a little distant from you ; so that tho' you

should lose the light of your own particular sun, yet there

would still remain visible suns enough, beside your own,

to make your night as light as day ; at least, the difference

would hardly be perceivM ; for the truth is, you would never

have any night at all. The inhabitants of these worlds,

accustomed to perpetual brightness, would be strangely

astonish'd if they should be told that there are a miserable

sort of people, who, where they live, have very dark nights,

and when 'tis day with them, they never see more than one

sun ; certainly they would think nature had very little

kindness for us, and would tremble with horror, to think

what a sad condition we are in.

(To be contitiued.)

TRICYCLES IN 18 85.

By John Browning.

(Chairman of the London Tricycle Cliih.)

THE NEW TYPE OF TRICYCLE.

IN my previous article I said that I considered the

Cunard front-steerer as a typical specimen of the newest

and most improved form of tricycle. Until this type of

machine was produced, I confess that I thought it possible

that rear-steereis miglit be improved so much that they

would hold their own with front-steerers. Now I no

longer think so.

All rear-steering machines have one disadvantage which

is an undoubted and serious drawback to their many good

qualities—they are, under some conditions, uncertain in

their steering down-hill ; not but what they may be ridden

* Fontenelle here adopts a sounder view of the Milky Way than

that which attributes its light to long ranges of stars distributed

as to the distances between them like the stars in onr sun's neigh-

bourhood.—R. P.
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at a great pace down hill with practice when the road is

fairly straight and the way is clear ; but if it is necessary to

check their speed, either by applying the break or by b ick-

pedalling, then the steering becomes uncertain. From their

possessing this fault, front steerero", which are now quite as

machine, because they are not required, as it is impossible

either by pedalling or even by pulling at the handles to

capsize it backwards ; stay-rods would therefore bo super-

fluous. This machine only requires a good brake to m^ike

it the lightest roadster yet introduced.

The C 11 liarJ. The Central-Geared Ruclier.

I propose giving engravings of three other front-steerers,

made on the same lines and varying only in details of

construction.

The machine raad ; by Messrs. lTum';er, Mtrriott, ife

The I'iuneer.

fast on the level, and almost as fast up hill as rear-steerers,

will eventually completely eclipse them.

It will be seen by the engraving, that the Cunard front-

stecrer has a T-shaped frame and is central geared—that is,

that the chain is in the centre, between the legs of the

lider. This form of frame is the lightest that can be

made.

The driving-wheels are small, not exceeding 42 in. in

diameter. The front wheel is laige, not less than 20 in. in

diameter. The steering-wheel is thrown from i in. to in.

further forward than usual. The rider sits from -t in. to

G in. in front of his axle. The steering is effected by a pair

of bicycle handles at opposite ends of a lever in front of

the rider. There are no stay-rods or safety rods behind the

The Quadrant, No. 8.

Cooper, known for some
time as the Cripper, but

now advertised by the name
of the Humber Automatic

Steerer, was brought out

at least a year before the

Canard, and it possesses the

great advantage of having

an efficient break, and is

The Humber Automatic .Steerer.
therefore afirst-classroadster,

but on two points 1 think

it would be possible to improve it. First, and most

important, it might have a larger front steering-wheel to

reduce the vibration, and, secondly, it might have more
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than two ball-bearingj to the axle to reduce the friction by
preventing it from bending. Yet both these suggestions I

make with hesitation, as tliey niiy not be of much conse-

quence, tor the ingenious mikers have arranged a sjiiral

spring on the front fork, which absorbs some of the vibra-

tion of the small steering-wheel, and they have brought the

two ball-bearings so close together that tlie strain on the

axle can cause but little llexure of the short portion of the

axle between them. All the riders of this uuichine with

whom I have spoken have praised its performance highly,

and of course the workmanship, style, and finish are superb.

The Quadrant, No. S, with bicycle-steering, differs prin-

cipally from the machine I have just described in having

a front steering-wheel, i!G in. in diameter. The driving-

wheels are made from 10 in. to 41 in. diameter to order.

The machine has a strong band-break on the bicycle steering-

hsmdle, and a reserve or safety-break which can bo applied

by the foot to the front wheel. This machine should be

freer from vibration than any other tricycle. The weight

of either of the three machines I have named made as a

special light roadster with break would be under GO lb.

The well-named Pioneer made by Pausey is constructed

on the same general plan as the machines I have just

described, but the driving-wheels are only 3G in. diameter,

geared up to drive as 60. Owing to the small size of the

wheels, the weight of the machine is reduced to less than

50 lb. This is the first attempt known to me to introduce

a small geared-up tricycle, and I shall be greatly obliged

if any one who has ridden one of these machines will

inform me whether his experience of it is favourable, as T

should expect it to be.

The Ceutr.il-Geared Eucker, with direct steering, is

very similar to the four machines I have described. The
great peculiarity is that the rod turned by the steering-

handles is attached directly to the centre of the front

Bteering-wheel, by a double joint known to mechanics as

Hook's joint

This steering arrangement I have just had applied to my
own small central-geared Eucker, and very shortly I will

report on its performance.

Once the best form for the tricycle has been found—and
I doubt if the tricycle of the future will vary much from
the lines of those I have described—we shall get the

machine improved in details. Only when this has been
carefully done can we hope to have machines which will

compare favourably with bicycles, the details of which have
been elaborated until there scarcely seems room left for

their further improvement.

CHATS ON
GEOMETRICAL MEASUREMENT,

Bv EicHAKD A. Proctor.

{Continued from p. 126.)

VOLUMES AND SURFACES OF SOLIDS.

A. We have now done a good deal in the way of deter-

mining the areas of various conic and cycloidal areas, and I

think we have sufficiently tested the method of dividing

them up into numerous (I may say numberless) indefinitely

small portions. I would submit that it would now be well

to consider those surfaces, volumes, and so forth, which we
are more apt to meet with in ordinary life. I cannot say

that I ever had occasion for precise information about the

area of a parabola or hyperbola, neither do the cycloidal

curves come many times a day under my notice. But I

often want to know the approximate volume of globes,

cylinders, cones, and so forth, because questions of interfst

(to me, at any rate) often depend on sucli knowledge. Only
the other day, for example, my fiiend .Stout was sptuking

of a cylindrical vat so many feet deep and so many binaii,

and the question aro-ie how m\ich the contents of that vat,

in beer (of known speL'ilic gravity) would weigh ; but I did

not remember the formula for the volume, and did not at

the moment see my way to determining it independently.

M. There ought to have been no dilliculty on that ]ioint;

when you are dealing with spherical volumes and surfaces,

or with the volumes and surfaces of cones, spindles, and so

forth, you might not see your way to determine the correct

value, but the volume of a solid like a cylinder, which has

the same cross section all the way up (supposing it to stand

on a circular base) is obviously given by multiplying

together the numbers representing the height and the area

of the base.

.1. Let us, however, consider these more familiar and

useful matters, at length.

M. Willingly. As regards curved surfaces we shall not

have occasion for any knowledge beyond that which you
already have. But as regards S)lids it is necessary that

you should know what is not given in the parts of Euclid

usually read,— the relations between the volumes of

pyramids, prisms, and parallelopipeds.

A. Why^
^f. Because we cannot deal generally with solids without

dividing them into their simplest elements, and as the tri-

angle with its three sides is a simpler element of an area

than the parallelogram with four, so the triangular prism

with nine edges and five faces is a simpler element of a

volume than the parallelepiped with twelve edges and six

faces, while the triangular pyramid with six edges and four

faces is a simpler element of volume even than the prism.

A. Tell me, then, what are the relations necessary to be

known and understood 1

M. Note, first, then, that the volumes of parallelopipeds

and prisms of all kinds are very simply dealt with. Paral-

lelopipeds are indeed prisms, and need not be separately

considered, were it not that the rectangular parallelopiped

is tiie form to which all volumes are most conveniently re-

duced, just as rectilinear areas are best represented by

rectangles.

A. Shall we then first take the triangular prism ^

J/. We may treat this solid as triangles are dealt with

in the first book of Euclid, only we need not enter quite so

carefully into details as Euclid deemed it his duty to do.

Let A E C, a ec, be prisms on equal triangular bases ABC,
a be {B and C are supposed to be farther from the eye than

A C and b c), and between the same parallel jilanes, ABC,
a be, and L) E F, def. To compare their volumes, take

two planes close together and parallel to the parallel

planes between which the prisms stand. Let these two

close planes cut from the prisms the thin triangular slices

P Q R and p q r. Then these triangular slices are mani-

festly equal Ln volume.

Fig. 1.

A. I do not see that they are more obviously equal than

the prisms A E C and ace. They are both prisms, and
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they stand on equal bases, and lie between the same
parallels.

JL True. But observe that owing to their being very
thin,—in fact, of indefinite thinness,—each may be
regarded as a rectangular or upright prism. The volume
lying between the enclosing ]>lanes of P Q K, differs from
the volume of a rectangular prism on the lower triangle

P Q R and between the same planes, only by three
exceedingly thin triangular prisms, which become in-

definitely s-mall ultimately compared with either. About
the equality of two rectangular prisms on equal bases and
of the same height there can, of course, be no doubt, since

each can be divided into the same (indefinitely large)

number of indefinitely small parallelopipeds, of the same
height as tlie prisms, but of exceedingly small cross section,

and all of nearly the same volume.

A. The slices P Q R, p q r are then equal.

M. Yes ; and as the two prisms may be divided thus
into an indefinite number of slices, each slice of one being
equal to the corresponding slice of the other, it follows that
the prism A E C is equal to the prism a ec.

A. Of course it follows froai this demonstration that
Triangular prisms on llin same base and between the same
parallels are equal.

M. Yes ; and also it is obvious tliat Triangular prisms
on equal (triangular) bases and of the same altitude, or
between equidistant parallels, are equal.

A. Do we next pass to p;irallelopipeds?

.1/. We might prove, in just the same way, that Paralleh-
ji/ptds on equal bases and betireen tlie same or equidistant
parallels or of the same altitude, are equal ; but we may
conveniently make this a corollary from what has just been
shown about prisms.

Fig. 2.

A. How so ?

M. Let A F D a c/d (Fig. 2), be parallelopipeds on
equal bases ABCD, abed (BC, be, remote from the
eye), and between the same parallel planes E g, A c. Then
if we draw B D, F H, b d, fh, we manifestly divide each
rectangle into two prisms on triangular bases ; and since

ABD = BCD ~ ab d = b dc, and the prisms on these
equal bases are between the same parallel.", they are all

four equal. Thus the parallelopiped A G is equal to the
parallelopiped a g, these pirallelopipeds being double the
equal triangular prisms on bases B A.D, b a d respectively.

A. How about prisms on quadrangular but not rectan-
gular bases'!

M. You can show directly, in the same way as with
triangular prisms, that quadrangular prisms on equal bases
and between the same parallels are equal—for, in Fig. 1,

the equality of the strips P Q R, p q r does not depend on
their being triangular. But you may employ what has
been already shown respecting triangular prisms.

Thus let ABCD, abed
(
Fig. 3) be the equal quadran-

gu'ar bases of the prisms \G,ag. Then drawing K,
parallel to B D, to meet A D, produced, in K, we have the
triangle B K D equd to the triangle C B D, and therefore

the prism on base B D K equal to the prism of same alti-

tude on base BCD, or—adding the prism on base A B D
to both—the prism on base A B K is equal to prism of

same altitude on base ABCD. So making triangle F L E

- / \

Fig.

equal in all respects to triangle B K A, we have thc
triangular prism A F K equal to the quadrangular prism
A G. Make in like manner the triangles a b k, efl equal to
the quadrangle abc d, and we get the prism afh equal to the
quadrangular prism a g. But the triangles A B K, abk are

equal, being severally equal to the equal quadrangles
ABCD, abed; hence prism A F K=prism afk ; where-
fore prism A G= prism a g.

A. Clearly this method can be extended to prisms having
any number of angles.

M. Yes ; we obviously obtain this general result. Prisma
of equal altitude and on equal bases, triangular, quad-
rangular, or polygonal, are equal. And obviously it

matters not whether the prisms have the same or a

different number of angles. If their bases are equal and
their altitudes equal, their volumes are equal.

A. If then we can determine the area of the base of any
prism, and the altitude of the prism, we know the volume
of the prism.

J/. Yes ; it is equal to the volume of a rectangular

parallelopiped on an equal (rectangular) base, and of the
same altitude.

A. Can we not represent the volume of any prism by a

cube, as we can represent the area of any rectilinear figtire

by a square 1

J/. No : the general problem " Determine the side of a
cube icldclt shall be equal in volume to a given parallelo-

piped " is not solvable by the geometry of the line and
circle.

(To le contimied.)

At a meeting of the Anthropological Institute, on March 10, Mr.
James G. Fraser read a paper on " Certain Burial Customs, as
illustrative of the Primitive Theory of the Soul." The Eomans
had a custom that when a man who had been reported to have died
abroad returned home alive, he should enter his house, not by th&
door, but over the roof. This custom (which is still observed in

Persia) owed its origin to certain primitive beliefs and customs
with regard to the dead. The ghost of an unburied man was sup-
posed to haunt and molest the living, especially his relatives.

Hence the importance attached to the burial of the dead, and various
precautions were taken that the ghost should not return. When the
body of a dead man could not be found, he was buried in effigy, and
this fictitious burial was held to be sufficient to lay the wandering
ghost, for it is a principle of primitive thought that what is done
to the effigy of a man is done to the man himself. The Director
read a paper by Admiral F. S. Treralett, on the " Sculptured
Dolmens of the Morbihan " (Xorth-west Prance). About eighty
sculptures had been found, invariably on the interior surfaces of
tlic cap-stones and their supports. It is remarkable that they are
confined within a distance of about twelve miles, and are all

situated near the sea-coast, beyond which, although the megaliths
are numerous, there is a complete absence of sculptures. The
sculptures vary in intricacy, from simple wave-lines and cup-
markings, to some that have been compared to the t.attooing of the
New Zealanders.
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THEJIIXTER-OCEANIC SHIP
RAILWAY.

(Continued from p. 219.)

AS said before, the road is designed to be almost exactly
straight, since there will be no curves having a radius

less than twenty miles, for the carriage is 400 ft. long, and
rests upon wheels which, as already explained, are not set

Fig. 7.—Plan of Floating Turntable.

on tracks swinging to a common centre. There are only
five places in the whole line where it is necessary to deviate
from a straight line, and at each of these places a floating

turntable (see Figs. 7 to 9) will be built. These turntables
in design resemble pontoons, for they rest upon water, and

its bearings. These turntables may be made to serve
another purpose : by their means a ship can be made to
run oil" on a siding, so to speak, where she can be scrupod,
painted, coppered, caulked, or otherwise repaired without
removal from her cradle, and thus be saved the heavy
expense of going on a dry-dock.

The locomotives for hauling the ship carriage over the
Isthmian railway will not differ from those in ordinary
use. The big freight engines of the day have no difficulty,

as we know, in drawing freight trains of a total of 1^,000
tons ; and, as the ship carriage moves along three tracks, it

would be easy, if such a course were necessary, to i)lace

three locomotives in front of it and three behind. The
time estimated in crossing from ocean to ocean is only
sixteen hours.

The cost of the ship r^ilvvay, as computed by expert
engineers, will be about 800,000,000, or §75,000,000 at the
outside.

A careful estimate has shown that it would not be un-
reasonable to look for a gross tonnage of .5,000,000 tons in
1888 for any passage across the Isthmus. Four dollars the
ton would be but a moderate charge—the Panama railroad
demands fifteen dollars a ton : this would give 820,000,000
as gross receipts. Now, it has been estimated that 10 per
cent, of this would pay all working expenses, thus leaving
§12,000,000 as net profit, or 12 per cent, on a capitalisation
of 8100,000,000.

The Tehuantepec ship railway is a private enterprise
that does not ask a dollar from the Government, and there
will be little trouble in its construction if the Government
does not, by legislation or by committing itself to the
Nicaragua Canal tcheme, injure its prospects and defeat its

aim, which is to furnish a cheap, rapid, and s^fe passage
for ships acro.ss that narrow strip of land which heretofore
has proved an eflectual barrier to aspiring canal builders.

If Mr. Eads' plans are not thwarted, there is reason to
believe that ere long the graceful masts and trailing yards
of majestic ships will be seen to mingle with tropic palms
in the mountain fastnesses of the Cordilleras, on the ship
railway.

Fig. 8.—Sectional View of Floating Turntable.

will be strong enough to receive the carriage and its burden.
The turntable pontoon will be firmly grounded upon the
circular bearers of the basin, when the carriage is run upon
it, by the admission of water. This is pumped out by a
powerful centrifugal pump, the water being drawn through
the cylindrical pivot of the pontoon, which is hollow, and
discharged into the basin. When the pontoon has been
made sufficiently buoyant to be turned easily upon its pivot
by steam-power, the ship carriage is then quickly pointed
in its new direction. The valves then permit the water to
enter once more, and the pontoon table again rests upon

In our illustrations. Fig 2 thows an elevation of the
adjusting of the screw standard for supporting the vessel

on the pontoon, the detail of these standards being given in

Fig. 5. A is the standard, having a head-plate with uni-

versal joint, its top cushioned with rubber or canvas, to

prevent damage to the ship ; B is an adjusting nut, which,
when the rams are down, stops the descent of the jack by
contact with the toj> side of the main girder C, on which
they will rest, D being the top cf the hydraulic jack of the
pontoon, the number of these jacks used being better shown
in Fig. 4, a perspective of the floating pontoon. E F G, in.
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I'lR. 0.—The P'loating Turntable.

Fig. 3, show the sectional girders by which the weight of
the vessel is distributed on the jacks. H shows one of the
upper pontoon sections. J shows an arrangement in con-
nection with the pump on pumping tower, L, to distribute

the load of the vessel equally on all the jacks. I and K show
the arrangement by which the water is exhausted from the
pontoon. On each side of the basin there are several rods,

on top of which are nuts capable of holding the pontoon, to

prevent its rising above the level of the railway when the
ship and cradle have been taken off. Fig. 7 and 8 show a
plan and sectional view of the floating turntable, and Fig. 9

a perspective view, with a ship on the turntable.

In connection with an assertion in the first part of the article on
" The Inter-Oceanic Ship Railway" (reproduced from the Scientific
American in our number of March G), it is pointed out, on indis-

putable authority, that, as far back as the year 185G, M. Lanrent
Stegcr projected a Ship Kailway from Marseilles to Calais. It was
part of M. Stegcr's design that the ship's own engines should be
utilised in accomplishing (wholly or partially) the transit.

In a lecture delivered by Mr. Howes, at the Royal Victoria Hall,
on the 10th inst., on " The Smallest Living Things," it was pointed
out that some of the organisms are not more than '000001 inch in

length, and that the bacillus, spirillus, b.acterium, &c., multi|itying

by continual subdivision, are so (practically) infinitely numerous
as to be present everywhere that the air can penetrate. The
lecturer further showed from their mode of digestion that they
rriust be animals, not vegetables. In order to illustrate the neces-
sity for the access of germ-laden air to cause putrefaction, two
flasks of chicken broth were exhibited, made seven years previously.
One had been sealed from the air, the other exposed to it for ton
minutes a few days previously. The latter w.as thick and muddy
from the Bwarnie of bacteria it contained ; the former as clear as
on the day when it was made.

FIRST STAR LESSONS.
By Richard A. Proctor.

THE constellations included in the twenty-four mnps of
this series are numbered throughout as follows (the

names being omitted on the maps, to clear these as far as
possible from all that might render the star-grouping less

distinct) :—

•

1. Ursa Minor, the Little Bear
{a, the Pole Star).

2. Draco, the Dragon (a,

nuhan)
3. Cepheiis, King Cepheus.
4. Cassiopeia^ the Lady in the

Chair.

5. Perseus, the Champion ((i,

Algol, famous variable).

6. Auriga, the Charioteer (a,

Capella)

7. Ursa Major, the Greater
Hear {a, /3, the Pointers).

8. Canes Venatici, the Jhmting
Dogs (a. Cor CaroH),

0. Coma Berenices, Queen
Berenict'^s Hair.

10. Boiiles, the Herdsman (a,

Arcturus).

11. Corona Borealis, the Nor-
thern Crotcn.

12. Serpens, the Serpent.

13. Hercules, the Kneeler.

14. Lyra, the Lyre (a, Vega).

15. Cygnus, the Sican (a,

Arided ; fi, Albires).

16. Pegasus, the Winged Horse.

17. Andromeda, the Chained
Lady.

18. Triangula, the Triangles.

19. Aries, the Rflm.

20. Taurus, the Bull (a, Aide-
huran ; ij, Alcyone, chief
Pleiad).

21. Gemini, the Tiding (a.

Castor ; /3, Pollux).

22. Cancer, the Crab (the
cluster is the Beehive).

23. Leo, the Lion {a, Regulus)..

24. Virgo, the Virgin (a, Spica)

25. Libra, the Scales.

26. Ophiuchus, the Serpent
Holder.

27. Aquila, the Eagle (a,Altair),

28. Delphinus, the Dolphin.

29. Aquarius, the Water Carrier.

30. Pisces, the Fishes.

31. Cetus, the Sea Monster (o,

Mira, remarkable va-
riable) .

32. Eridanus, the River.

[Conftmwcd on next page.
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NIGHT SKY FOR MARCH (First Map of Pair),

Showing the heavens as thry appear at the following hours :

—

March 1 at lOJ o'clock.

March 5 at ic| o'clock.

March 8 at 10 o'clock.

Ma-oh 12 at 9J o'clock.

March 16 at 9 i o'clock.

March 20 at 9J o'clock.

33. Orion, the Giant Hunter
(a, Betelgevx ; 0, Rigel).

34. Canis Minor, the Lesser Log
(a, Procyon).

35. Hydra, the Sea Serpent {a,

Alphard).
36. Crater, the Cup (a, Alkcs).

37. Corvus, the Cr<yu:

38. Scorpio, the Scorpion (a,

Antares).

39. Sagittarius, the Archer.

40. Capricomus, the Sea Goat.

41. Piscis Awtralis, the Sou-
thern Fish (a, Fomal-
haut).

Lepiis, the Hare.
Columba, the Dove.

Canis Major, the
Dog (a, Siri'us).

Argn, the Ship.

42.

43.

44.

45.

Greater

The Prince of Wales, President of the International TnventionB
Exhibition, has fixed Monday, May 4, for the opening of the
Exhibition.

CHAPTERS OX MODERN DOMESTIC
ECONOMY.

XIX.—THE FRAMEWORK OF THE DWELLING-HOUSE.

STRUCTURAL EXAMPLES {continued).

THE DISPOSAL OF HOUSEHOLD REFUSE.

N our last issue we alluded to the "Goux-Pail " system-

as an attempt to deal with both solid and liquid waste-

products. It is hut right to mention here that that method'

is perhaps the highest development which the pail system

has reached ; it is a direct improvement upon the-

I
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"midden" type, and totally distinct from the carbon,

earth, and ash " closet " types, which are independent
and original methods for dealing with excremeutitious

waste, apart from other refuse.

It may be well here for us to ailopt an unequivocal

nomenclature ; for we find, even in the works of eminent
sanitary officers, fo much confusion tlirough the lax usage

of otherwise clearly definite terms, that a great deal of

misapprehension is apt to arise therefrom. By the name
" midden " we shall henceforth designate heaps, or recep-

tacles full of indiscriminate rudbish, such as mixtures of

garbage, dust, excreta, &c. The word " closet " we shall

use exclusively for apparatus designed especially for

the disposal of excreta, apart from garbage ani
cinder refuse. The importance of this distinction

will at once become obvious ; for, it may be pointed

out that the midden jirooess can never become
perfect, on account of the obstacles presented in large

pieces of decaying matter, or the introduction of such
huge particlfs as pieces of cinders, bone^, shells of molluscs,

&c., which prevent, the reaction of suitable correctives,

such as dry sifted earth, powdered cirbon, soot, or sifted

ashes, by not peraiitting thewi to come' into that intimate

association with the decaying matters which is so neces-

sary for their eflective treatment. To the violation of this

principle m\ist be attributed much of the adverse criticism

on the value of dry earth, and particularly of ashes ; for,

in the former case, clods of earth, and in the latter in-

stance, large cinders, vitiate what would otherwise be an
excellent result.

It may be interesting to some of our readers to know
exactly how the midden system, and its direct descendant,

the pail system, arose ; we confidently hope that they will

soon become things of the past. As late as 1869, the

state of aflairs in the midland counties of England, the

seat of the origin and growth of this system, was in a most
deplorable condition. In his report for that year to the

Privy Council, Dr. Buchanan says :
—" At present it is

common to find " (in Birmingham) " huge, wet, foetid

middens, uncovered, undrained, unemptied, some of them
as deep and big as the foundations of an ordinary cottage.

Few of them are covered, the inspector of nuisances thinking
they are better left open. Many are under workshops,
where work is done amid stench all the year round, and
among swarms of flies in the summer." In Nottingham a

decided improvement upon the above shows the next stage

admirably. A huge pit, about 80 cubic feet in size,

rounded at the bottom, and lined with cement, formed the
receptacle, which was cleared out quarterly ; two privies

opened into this |iit Literally from above, whilst side doors

admitted the garbage and ashes, &c. ; a back doorway to

the pit afibrded access to the scavenger, and the whole was
sheltered from the rain by a suitable superstructure. In
spite of theintroduction of garbage and cinders into these

middens, the parts covered by the ashes were deodorised

;

but, nevertheless, the stench from the more or less exposed
parts was simply abominable. In Hull the midden is some-
what better ; it is limited in size to the space beneath the

seat, and is entirely above the level of the ground ; the

bottom of the brick-built receptacle is paved, and slopes

slightly from bsfore backwards; the garbage and fire refuse

is thrown in thiough the orifice of the seat.

The Nottingham midden has now, to a considerable

extent, given place to the Nottingham tub, and thus

insensibly passed into the jiail system. It is nevertheless

very defective, and has led to a great deal of unnecessary
labour, for the Nottingham authorities are obliged to make
provision for very perfect yard drainage, to offer every

facility for the removal of house huld slops other than liquid

excreta, and to enforce, to the utmost of their power,

strict observance of their rules and regulations. Even
amidst all these precautions the .system is a failure,

inasmuch as the corrective re-agent—ash-dust in this

case— is not freed from the large particles or cinders

;

and garbage, .fcc, is permitted to aggravate the nuisance.

A stage beyond this, and we come to the Goux pail,

adopted by the town of Halifax, whilst a retrograde step is

to be found in the hermetically scalable Haresceugh's

patent spring-lid receptacle of Rochdale, and the Birming-
ham pail. Both of the last-named forms are not, strictly

speaking, middens, but they are, without doubt, direct

developments therefrom, and are links which unite that

system to the essentially modern and ratiimal dry-closets,

two forms of which, the earth and the carbon, we have
already noticed.

The problem of how to deal adequately with liquid waste
has been one of the most difficult to solve by the advocates

of the dry-closet .system. In our last i,ssue, we showed how
this could be done by using the carbon-closet. With
regard to the earth-closet, we cannot do better than quote

a portion of a letter recently addressed to us upon this

subject by our valued subscriber, E. D. Girdlestone, Esq.,

B. A., of Clifton. He says :
— " Touching the earth system,

I mention in my pamphlet* that the dry-earth system

prevailed at the ' West of England Sanatorium,' near

Weston super-Mare. (It has lately been given up, owing
to the land being almost entirely sea-sand, and, consequently,

unsuitable for coalescing with excreta ) But, when it

was in use, besides having Moule's Earth Closets for the

use of both sexes, we had, for the men, " urinals " of the

moist simple description devised by myself.—viz., square,

open, galvanised iron boxes, painted, and on wheels, fitted

with handles like wheelbarrow handles. One of these

boxes was filled two thirds full with dry earth, and placed

in a shed ; and then, when the earth had become sufficiently

saturated from the men using it as a urinal, it was wheeled

into the garden, and the contents put, with the contents of

all the earth-closets, into trenches dug for their reception,

and roots were planted, such as potatoes, radishes, beets, &c.

Further, the housemaid going into a dormitory, took with

her two slop pails ; one of them. A, for the reception of

the chamber utensil contents ; and the other, B, for the

bath and basin water ; then A was emptied into an earth-

box, like the urinals described above, which stood in the

yard, and B was emptied down a sink which also received

the scullery water. The sink led to a tank in the garden ;

some of the water travelling there oozed through the drain-

pipes into the earth, and what reached the tank was from

time to time used, having been first deodorised, for irriga-

tion. In that way every particle of solid and liquid

excreta and of waste water was utilised."

There can be no doubt that Mr. Girdlestone's method is

a very valuable one for country houses, and even for

suburban dwellings with gardens ; but in large towns, and

for the dwellings of the poor in all parts where the allot

ment of land is confined to a small backyard, other plans

must be employed in order to perfect the dry-closet system.

In our next communication we shall give the details of

those methods.

Coventry Sehagk.—The Town Council of Coventry have decided

to considerably enl.irge the sewage works of tlieir city to meet

increase in population, and have instructed Mr. Melliss to carry out

the work. The sewage of Coventry has been for the last ten years

dealt witli by a combined system of chemical preciiiitation with

liltration through land, and the operations have given general

satisfaction.

*" Our Debt and Duty to the Soil." '
. .
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The Zodiacal light has been very bright, though with
an abnormally ill-defined outline, on every clear evening,

after sunset, for the last week or two.

Everyone concerned for the advancement of that scien-

tific knowledge which is so preeminently power ; everyone
who regards the life of a human being as of infinitely

greater impoitance than the temporary sutTering of a dozen
rabbits or guinea-pigs ; everyone, in short, unprepared to

swallow camels of portentous size, while scrupulously

straining at gnats of the most microscopic dimensions, must
rejoice at the defeat of bigotry and fanaticism at Oxford on
Tuesday week, when, as the result of their almost super-

human exertions, the anti-vivisectionists contrived to

muster 2-4-t votes in opposition to the -112 given by the

advocates of humanity and of the progress of physiological

science. There is nothing so otiensive as cant, be it

religious, social, literary, scientific, or political, and j>ro-

bably as much of it has been uttered in connection with
this question of vivisection as in that of any one which has

recently agitated the public mind. That, to take a tingle

illustration, unnumbered thousands must have died of

aneurism but for John Hunter's experiments upon live

animals, weighs as nothing with those whose real hatred

of science is clothed in the garb of sickly senti-

mentality. Had we nothing but the action of the

party which has just been so ignominiously defeated

at Oxford to guide us, it might well be imagined
that Dr. Burdon Sanderson was a mere callous

brute, whose business and delight at once it was to cut

and carve li\-ing domestic animals daily on his lecture-

table, invariably and studiously avoiding the use of anes-

thetics ; instead of a physiologist of European reputation,

whose kindness and tenderness of heart will not suffer in

comparison with those of the most blatant of his opponents
in the Sheldonian Theatre. I suspect, though, that, as I

have said, hatred of science altogether was at the bottom
of no little of the opposition olfered, by men who regard

their Alma Mat«r as a mere "grinding" house to turn

out by the hundred those pass-men who form the average

curates with whom we are afflicted; and as a means of

providing Fellowships for the comparatively few of superior

mental endowments who can render " Sing a Song of

Sixpence " into Alcaic metre, or give a bran-new reading

of some fragment of Theognis. Stare super vias antiquus

is (as Mrs. Gamp so impressively faid) their " mortar which
they sticks to." Construing, indifTerent verse-making, and
" Aldrich " served their fathers. Why .should a new genera-

tion ask, like Oliver Twist, for more 1

It is just 158 years to-day since one of the greatest men
that England—or, in fact, the whole world—has produced,

passed over to the majority; for on March 20, 1727, died

Sir Isaac Newton, at Kensington.

The recent considerable fire which has occurred in

Oxford-street, and the great exertions and very large

amount of engine-power required to subdue it, afTord a
striking illustration of the small progress which science

has enaVjled u.-', so far, to make in overcoming conflagrations

of any magnitude. Since the construction, about 1G8-4, of

an engine with an air-chamber to protect the library of

Louis XIV., no real advance has been made in this direc-

tion. Of course, increa.sed power has been obtained, but
we still run isi the old groove, and trust to flooding our
burning structures with a sufliciency of water to extingui.^h

the fire (such sufficiency, of course, depending largely on

the nature of the inflammable material to be quenched). A
piece of apparatus which I have seen, called, I fancy,

" L'Extincti'ur," appears to bo a move in th(^ right direc-

tion ; but the only specimen that has come under my jier-

sonal observation was far too small to cope with anything

more extensive than an incipient blaze in a room. Surely,

in days when chemistry is so hideously perverted for the

destruction of human life, it may reasonably be asked if

she is impotent, in this direction, to help to save if!

lEltbfetosf*

SOME BOOKS ON OUR TABLE.

Wood-C(trv{n<j. Edited by Fred. MiLLEit. {Wyinau's

'rechnical Series.) (London; Wyman ifc Sons. 1885)

—

That art to which we are indebted for the glories of the

choir-stalls, rood-screens, and episcopal thrones in the

grandest of our old cathedrals, which adorned the halh of

the media;val nobility, the great ecclesiastical corporations

and the civic guilds, the art of carving in wood, had gradu-

ally fallen into comparative desuetude when the so called

"Gothic revival " resuscitated a taste for a means of deco-

ration so obviously in accord with it, and created a demand
which, for a time, could scarcely be adequately supplied.

And, speaking now more particularly of its application to

ecclesiastical adornment, when the supply did come, ahis !

it was largely in the form of machine-made ornament

;

bosses by the thousand, finiala by the hundred, and eagles

for lecterns by the score, being turned out all precisely

alike by mechanism. How far these productions merit the

name of art, it nerds but small scrutiny to discover. Not
a feather on the wooden eagle is out of i)lace, but he is a

very wooden eagle indeed for all that. The ancient craftsman

did produce artistic work, because he put his whole heart

into it, and a framework with rapidly-rotating drills has no
heart to put there at all. Happily, though, there is a

pretty rapidly increasing public who are not content with

merely conventional automatic productions, and latterly

wood- carving has become a more or less fashionable

amusement. To all who wish to pursue this charming

recreation Mr. Miller offers himself as a guide, philosopher,

and friend ; and assuredly the careful study of his book,

coupled, of course, with adequate practice, will enable the

least-enlightened tyro to acquire no mean proficiency as a

wood-carver. The instructions given are as plain and

detailed as they can be, and the forty-seven illustrations

leave nothing to be desired. Every beginner and mode-

rately advanced student in the art of wood-carving should

obtain Mr. Miller's book straightway.

An Analysis of the Principles of Economics (Part I.).

By Patrick Geddes. (London : Williams it Norgate.

1885.)—That there is an empirical art of economic sta-

tistics is, of cour.se, a mere truism. That anything worthy

of the name of a science of economics exi.st3 may bo

gravely doubte;!, and it is to lay the foundation of such a

science that Mr. Geddes's work is written. The physical

and psychological principles upon which that science must

of necessity be based are here set forth, and the bearing of

the doctrines of evolution, the conservation of energy, etc.,

upon the methods of investigation is developed and insisted

upon. It is impossible to give even a precis of the author's

chain of reasoning here. All interested in the subject on

which this T^ork treats, should obtain and read it.

Wliat the Boy Thought. (Second edition.) (London:

W. Swan Sonnenschein & Co. 1881.)— This brochure

consists of a series of the imaginary utterances (many of
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them amusing enough) of a small boy, who (like Mrs.
Wititterly in " Nicholas Nickleby ") " forms and expresses
an immense variety of opinions on an immense variety of

subjects." Grown people may read some of the good-
natured satire in this tiny book not wholly without protit.

Harbours and Docks By Leveson Francis
Verxon-Harcourt, ma., M.I.C.E. Clarendon Press
Series. (London : Henry Frowde. 1885.)—A mere
glance at that ghastly annual record, the " Wreck Chart
of the British Islands," must convince every one of the
paramount importance of constructing harbours of refuge
and breakwaters iu all exposed and dangerous parts of the

coast, and of the maintenance of lighthouses, beacons, and
buoys in the highest state of efficiency. That preventible

loss of life occurs year after year from national neglect in

this respect it will be hard to deny, and those who are con-

cerned for the very existence of the brave men upon whom
England's greatness so largely depends, must perforce feel

an earnest interest in the work whose essential principles

are explained in the book before us. For JNIr. Harcourt, in

his two volumes (one of the text, the other of its illus-

trative plates), has given us what is practically an encyclo-
paedia of all that pertains to the construction and main-
tenance of harbours, docks, and breakwaters ; as well as of

buoys, beacons, and lighthouses. To the library of the
civil engineer, "Harbours and Docks" will form an indis-

.pensable addition. To the shipowner and mercantile man
it will convey a mass of information on subjects in which
his stake is of the heaviest ; while the general reader
will gather from these volumes ideas as novel as they
are interesting of the principle involved and the mechani-
cal appliances employed in the construction of harbours,
•docks, lighthouses, breakwaters, and every cognate work
•on which the safety of our shipping depends. Deprived
of docks and artificial harbours, British commerce must be
hopelessly crippled, even it it did not come to an end
altogether ; while the already too numerous " accidents " to

shipping would be increased and intensified one hundred-
fold were the present lights, buoys, and beacons controlled
by the Trinity House, by catastrophe or design to dis-

appear. Heuce the value of the work before us. To
Attempt anything like a pncis of its contents here would
te impossible. We must refer the reader to the back itself

to discover how thoroughly Mr. Harcourt deals with every
branch of his subject. Perhaps no better idea of the con-
ciseness, combined with adequacy, of our author's treatment
•of details could be obtained by the non-professional reader,
than that to be derived from a perusal of his description of
the makino; of the harbour and breakwater at Newhaven
<pp. .34.3 346), and following that perusal up by a visit, by
the Brighton Railway, to tho works now in progre.s3 there.

There is not a superfluous word in the description, v/hich
4s as short and simple as need be ; but by reference to the
plans, and to other parts of the book explaining the use of
•concrete, <kc., the reader who will go and view the work in
course of construction will find how thoroughly appre-
-hensible Mr. Harcourt has rendered it, and how intelligently
he has enabled the beholder to appreciate it. " Harbours
and Docks" is worthy of the series in which it appears.
We need say no more.

GeographicalRmikr. ByJ. R. Blakiston,M.A. (London:
Griffith, Farran, Okeden, and Welsh.)—Primarily intended
as a reading-book for "Standard VII.," Mr. Blakiston's
book is really too good to be rendered aloud in the parrot-
like gabble of a public elementary school. For the bny or
girl who will study this little work with moderate atten-
tion will find that he (or she) has acquired no mean know-
ledge of what is called, in South Kensington slang, " Phy.
vsiojraphy." The physical geography of the sea, its tides

currents, and natural history are all dealt with, as are

its waves, colour, and saltness. Theie is a chapter on
buoys, lighthouses, and lightships, and others on maritime

adventures, diving, volcanoes, earthquakes, lic. ; while

Arctic exploration concludes the geographical part proper

of the book. The second part deals in a lucid way with

familiar astronomical phenomena. Coloured physical majis

and astronomical diagrams are given by way of illustration.

This is an honest little volume, imparting a greater amount
of sound information on the subjects of which it treats

than some far more pretentious ones.

Timber. No. 1, Vol. L (London.)—This first number
of a magazine devoted to the timber trade contains an
immense amount of information valuable to all concerned

in the purchase or use of the material from which it takes

its name. It seems to be amusing in addition—a by no
means universal attribute in a " trade " journal.

liiinday Bits. No. 1. (London : Dale, Reynolds, &
Co.)—Here is a new departure in the literature of the first

day of the week, and, judging from its opening number, a

very manifest improvement on such of its predecessors as

we are familiar with : for it is not only instructive, but
really amusing, and supplies no small amount of reading

which the younger members of the family will be tempted
and attracted (instead of heiugordered or requested) to peruse.

Why Eo-callt/d "Sunday reading" should, ex necessitate, be

entirely solemn, serious, and dismal we never could

imagiue. The second title of the paper before us, " An
Unsectarian Journal of Entertaining Christian Literature,"

fairly epitomises its contents.

The Famitij Doctor. No. 1. (London: George Purkess.

1885.)—There is a good deal in this publication which will

be found u.seful to those suffering from slight ailments, and
who may be content to dispense with professional aid.

Invalid cookery, nursing, hygienic bootmaking, freaks of

nature, hospital reports, poisons and their antidotes, and
elementary anatomy and physiology, form the subjects of

.separate chapters. In addition to all this, we have the

first instalment of " A Dictionary of Diseases," a column
of jokes (presumably to enliven convalescent patients), and
a sensation novel ! Truly an astonishing pennyworth.
We have also on our table Bradslreet's, Le Franklin,

Ciel et Terre, Medical Press and Circular, Proceedings of
the Geological Society, Wheeling, Society, Journal ofBotany,
The American Naturalist, The American Eagle fdevoted to

the projected American Exhibition in London in 1886), Tlie

Tricyclist, Journal of the New York Microscojncal Society,

and the Office Calendar for 1885 (from Alfred Boot k Son).

The first part of a new serial issue of " The Family Physician, a
JIanual of Domestic Medicine by Physicians and Surgeons of the
principal London Hospitals," is to make its appearance on the 26th
inst. The work has already fjained an established reputation as a
sound and reliable guide for family use.

Mr. Richard Jefferies has been engaged in writing a new work,
entitled " After London, or Wild England." The first portion of
tho book is named by its author " The Relapse into Barbarism,"
the second part " Wild England." Messrs. Cassell & Co. will be
tho publishers.

—

Athenaeum

.

In consequence of a heavy fall of snow it became impossible to
l*wer 150 arc lamps at Dayton, in C)hio, to renew the carbons, and
hence there was no light for three evenings.
At Kirkw.all, on Sunday night, there was the finest display of

Aurora Borealis, or Northern Lights, that has been witnessed there
for many years. About 9.30 they were at their brightest, and one
could have read a book at times. The whole northern sky was
illuminated, and a beautiful band stretched from the horizon in tho
east across the zenith to the horizon in the west, while the
streamers were shooting forth like rockets in all directions, and
the different colours blending together m.ade the sight very im-
posing. The barometer has fallen briskly since Sunday morning,
and on Monday was still falling, with a strong gale from the south-
west, accompanied with heavy showers of rain.
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" Let Knowledge grow from more to mom."

—

Ai.kbed Tennybon.

Only a ^fnall profortioii of Lcttetg rect'ived can possibly bf in-

$frted. Correspondents must not le offtnded, therefore, should their

letters not appear.

All Editorial communiraTions shoult^ he addressed to the Editor Of

Knowledge; all Business cimmunicu'.'ns to the I'ublishkrs, at the

Office, 74, Great Queen-street, IV.C li" this is not iTTENDED TO

DELAYS ABISK FOB WHICH THE EDITOR m NOT RESPONSIBLE.

All Remittances, Chequp^, nnd Post Office Orders should he made
pa\,able to Messes. Wyman & Sons.

The Editor is not respmisibie for ths opinions of co^respondenis,

Ko COMMUNICATIONS ABE ANSWEPPIi H> POST, K^EN TliOCGB STAMPED
ADD DIBECTED ENVELOPE BE E>'CIO!«"u.

FERTILITY OF JEWISH MAKEIAGES WITH CHRISTIANS.

[1639]—With reference to the curious assertion made b_v Mr.

Jacobs, and reported on page 188 of Knowledge, will you allow me
to state the following less curious facts ^

Of those Jews with whoso history I am sufficiently acquaiutccl,

ten are married to ladies of their own race, two to Christians

(English). Of the former, seven have from two to eight children

each ; three have none. Both the mixed marriages were fertile,

four remarkably well-developed boys and seven handsome girls

being at this time alive to testify to this fact. W.vtikiieit.

INSCRIBED ROCKS.

[1640]—As to these (1619) there are a great many in North-

umberland, about which a good deal appeared in the Ntn.'castle

WeeUy Chronicle, in (I think) 1870 or 1H80. As I have not seen

thorn, I shall not express any opinion, l)Ht shall bo glad of an
opportunity to record what I know about one here (Pornic).

In 1875, a tumulus with Megalitluc chambers was opened at the

expense of the Antiquarian Association of the Department (Loire

Inferieure), under the personal superintendence of one of its

members, Baron de Wismes. In 1870, I came here in the early

summer, and spent many days in this and other Megalithic remains.

In the one opened the previous year I was attracted by apparent

inscriptions on an upright block of red sandstone (stetch sub-

joined). On one was a cross, another like a small pi. I certainly

took them for hand-work, till I found in the two lower ones proof

positive that they had all been done by the stems of some shrub.

The filaments of the stem were, in situ, as regular as herring-

bones (I scraped some out, and have preserved them) ; there then

came very hot weather which dried them to tinder, then weather
which washed them out.

When Baron do Wismes came hero in .\ugust, 1876, I showed

him the marks. Ho was rather vexed at not having noticed them

himself, but would not hear a word as to the shrub hypothesis. He
made beautiful drawings of them, and wrote a " llomoiro," which

he read at an aichieological congress at Presburg (Hungary) that

year. Thereon 1 wrote to the Academy (since the Baron assured

mo the world was excited at this, the only known case of inscrip-

tions on megaliths), brielly stating the above fac-ts, declaring that it

was as much an antiquary's mare's-nest as the ''A.D.Ij.L. of

Jlonkbarns, or the
B.T.L.S.T.

I-.M.P.S.II.I.

S.M.A.R.K.
of Mr. I'icKwick, and signing my name. The Acmlemy took no

notice of my letter. It tluTcfoio is an aocreditod fact that there la

owe proof tliat the rude i-avnges who built these refuges h.-id cutting

instruments, and trac(?d characters. Viclri.r causa Dns plac.uU,

sed ricta Catoiii. (Mv fntlior was a midshipman with Sir John

Ross in 181S-l;t, and with Parry in 1820-21, and he used to say

that much of the landscape (notably the Crokcr Mountains) sketched

by Sir J. Ross had no existence, but was clouds.)

I suppose the i)lant which ate these channels in the stone must

have been ivy. I am puzzled to account for its growing in dark-

ness, as it must have done. Tho sterna were probably torn away

by the Baron's own workmen. 1 have dug down, but the roots are

not to be found ; whence 1 conclude that the stems ran along the

ground until they met the stone, then climbed up it. 'The curve

they take a little way up is at once explained on inspection. The

stone just above each juts out ; they turned away to avoid it. The

marks are always on a higher plane than the rest of the stone; the

stems, no doubt, bridged over the hollows without disintegrating

the stone.

I inspected tho stone afresh yesterday, and must own that now,

as for years past, the channels have all the appearance of human

work. Had I not f(mnd tlio .lelinqnent rootlets actually in them,

I should not have dreamed of any other origin.

The spirals [in lUlO] may have had the same origin. But also

they may not. "There are stones so inscribed in Switzerland which

are said to be rude maps of the neighbouring country. The stono

I have written of is between four and five feet high.
Uallyabds.

[It struck me, on looking at Mr. McMeister's illustration to his

letter [1619], on p. 181, that the markings strongly resembled

sections or impressions of univalve fossil shells.

—

Ed.]

DUALITY OP THE BRAIN.

[1011]—I woke one night, having just dreamed a situation in

which I was addressed in a sequence of heroic verse as the hard

who had made Odysseus—
" A'/ii'j/it of his rocky Isle."

In some way I recognised that the allusion was to my having

given the title "Sir" to Odysseus in translating, a few days

before, the interview between Odysseus and Achilles in Hades.

Odyssey xi. 480. Thus;—
*' A truce to consolation, Sir, he said,

I'd rather be a hind fur what he'd give

To some poor churl who scarce has means to live.

Than reign in Hell the King of all the dead."

Here " Sir" stands for "(p'licifi " 'OcvtuiI.

I just gave so much thought to the manner of rendering as to

decide that it should not stand ; and so dismissed it from my mind.

When, lo ! it pops up again in this comical manner in a dream

some days after !

I suppose we have all of us been sometimes surprised by dream-

thoughts or suggestions that do not belong to our waking per-

sonality ; sometimes with a positive and disagreeable antagonism.

Does not the duality of the brain suggest some light on this

phenomenon ? Does it not at least suggest that the two sides of

the brain can even play at being tn-o persons within us ?^

Here we are met by a conception antecedently c|uite inappre-

hensible : Duality of persons in one individuality. Nothing can be

more certain than that we feel ourselves to be one. Yet it is

coming out with more and more certainty from the line of observa-

tion and thought you have been pursuing, that this oneness is

perfectly consistent with a fundamental duality.

Leonard H. Rudd.

GROWTH OF THE HEAD.

[1642]—Whom can we believe ? On p. 194 you quote Dr. Brown-

Sequard as declaring that all heads increase in girth from the

twentieth to (he fortieth year, and that his own hats, unworn for

.sir months, would always prove too small ! Might not this be from

shrinkage of the hat ? Hats have a leather band round tho head ;
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leather is contracted by heat ; the head is hot. Here, then, is an
evident origin of the contraction suggested. Besides, the hair

may hare been thicker in itself, or trebled in bulk, by pomptum,
dust, &c. In the Tiehborno trial, all the experts (hatters) swore
that a man's head ncrer increases after he is full-grown ; and one
of the strongest points in favour of the Claimant was that the

helmet of the genuine Koger iitted him beautifully ! I have a

(ilengarry bonnet made for me to measure thirty years ago which
fits me now as well as then, though cloth waistcoats made twenty
years ago are now too tight round the chest. Hallvariis.

SEVERED HEADS.

[1643]—Having noticed several articles in Knowledge on the

subject of severed heads, I thought the following, taken from the
Mirror of 1836, would be interesting to your readers. It runs
thus:—" Majou, Professor of Physiology at Genoa, having pro-

duced at Paris an investigation of the results of the guillotine,

states that, having exposed the heads, a quarter of an hour after

decollation, to a strong light, the eyelids closed suddenly; the

tongue, which protruded from the lips, being pricked with a needle,

was drawn back into the moutli, and the countenance expressed
sudden pain. The head of a criminal named Tillier, being sub-

mitted to examination after the guillotine, turned in every direc-

tion from whence it was called by name. A report hitherto treated
as fabulous, may, therefore, be believed—that when the execu-
tioner gave a blow on the face of Charlotte Corday's head, the
countenance expressed violent indignation. Fontenelle asserts
that he has frequently seen the heads of guillotined persons move
their lips, and his memoirs contain many other apparently incredible,

but equally authenticated facts. Siveling declares that by touch-
ing the spinal cord the most horrible demonstrations of agony
succeed."

They don't mention hoif Tillicr's head was enabled to turn
round ; and in the first case I should fancy the worthy Professor's
oii-ii eyes must have been affected by the strong light.

Persifal Yearsley.

HYDROPHOBIA IN WINTER.
[1644]—I can quite confirm, from my own painful experience,

the truth of your remark, on p. 177, respecting hydrophobia not
being confined to the " dog-days." In the very bitter weather we
had in the mid-winter 1879-8U, my little dog was snapped at, w'hilst

walking with me, by a strange dog. Only a very tiny scratch on
his nose was made, and scarcely a drop of blood followed ; but the
manner of the strange dog was so peculiar that I called a police-

man's attention to it, and the dog, having also snapped at people
in the village, whose thick clothes fortunately protected them, was
killed at once. I requested our veterinary surgeon to make a post-

mortem examination, and the appearances were such as to leave no
doubt on his mind that the dog was suffering from "rabies." The
hardly-perceptible scratch on my little dog's nose was cauterised
immediately ; he was kept carefully secluded, under my own
eye, and the veterinary saw him occasionally. For five weeks
he continued in perfect health and spirits, and we began to

hope he might escape, but on the thirty-seventh day very peculiar
symptoms appeared, not of "hydrophobia," strictly speaking, as
the poor little fellow lapped water to the last, but the tone of his

bark altered strangely, his jaw drooped, and the remarkable change
in his manner showed that he was " going out of his mind," if I

may use the phrase ; there could bo no doubt that, slight as the
wound was, he had been fatally inoculated with the virus. It

would have been cruel, as well as very hazardous, to allow " de-

mentia" to develop into "rabies," and my little pet's life was
ended as mercifully as possible. Dogs may be more liable to go
mad in very hot weather, especially if they have not free access to

water, but that they may be attacked at nny time cf the year there
can be no doubt. M. B.

THE TONE OF CONTROVERSY.
[1645]—Isaac Newton stated that the first mention of use of a

celestial globe orcurrs in the " Odyssey," vi. 100, sqq. ; and that
Nansicaa probably had it from the Argonauts, calling at Corcyra
en route for Colchis ; whence he pretended to fix the date of that
expedition.

Had the illustrious man told this to me in private life, 1 should
have complimented him in a tone of veneration ; then added
" There is just one circumstance which would make me hesitate.
In line ll.") the Princess throws the ball (uphcrc) in question of one
of her maids. This seems improbable, had it been a celestial globe.

I, therefore, do not feel clear that it was not a common game at
ball which they enjoyed, after dining, while the washed clothes
were drying."

Had I been, however, writing, or speaking in piMic on this, I

should have said, as Erncsti does, " This is a ridiculous hallucina-

tion ;
" dissenting entirely from a scholar who " blushes to print

Erncsti's words, because Newton should be admired even in his

hallucinations."

Men have ruled that in senate, forum, and jiress, the amenities
of social life may be suspended, if desirable. Mr. Gladstone once
compared Lord R. Churchill to a flea. I think this was " bad
form," even for the House ; but no one called him to order, nor did

Lord R. protest.

The sole drawback that I see to the presence of ladies as members
of deliberative bodies is that this rule cannot be observed in their

case, and that men must not in future say that nonsense is nonsense.

Now, Sir Isaac Newton's puerile notion about Nansicaa is mnch
more foolish (in my opinion) than anything in Miss Ballin's articles

on " Thought and Language." I therefore in no way undervalued
them, or her intelligence, as a ivhole, in protesting vehemently
against an '"' nun caiisd, pro cunsd—a scientific crime. And I

expressly avoided naming her or her sex. But I erred, no doubt.

Mr. W. M. Williams thinks men could not live naked in temperate
climates. It occurred to him that Ca'sar, says our ancestors, actually

did so. "Then," he says, "so much the worse for him. He is not

credible." I stigmatise this as a literary offence. Instead of
" Aut Caesar, aut uuUns," we have now "£t Cajsar, et nuUus."

I adduced many positive proofs that men can still live naked even
in climates colder than Britain ; and on p. 187 he pushes me aside

with the following assertion :

—
" They merely show that the human

body has great powers of temporary endurance of evil." Temporary !

A girl who lived naked, day and night, for seventeen years, with

ne%'er a full meal for the last twelve of them ! and that is a fact of

the same kind as " Chantry's oven or the vapour-baths of Nero I

"

From his fallacious premiss he inferred (like Sir I. N.) that there

could be no "missing links" in Europe. Why, Europe was not

always temperate ; surely the " missing link," had he been more
delicate than the born Britons mentioned in letter 1627, could have

lived where lions, tigers, hja>nas, &c., did.

Weak health has always prevented me from being a student.

I therefore take in Knowledge in order to take in knowledge,

and am grieved if I find therein what my own experience rejects.

Mr. W. M. Williams is an authority, and it is a pleasure to sit at

his feet ; nevertheless, I am glad (personally) that his will is not

law, because he would extinguish me in at least three different

ways: (1) By abolishing chimneys, witliout which I cannot sleep;

(2) flesh-diet, without which I cannot live
; (3) tea, without which

I should have ajioplexy (or chronic headache, as my mother had for

forty year.si).

I, however, am " ror etprmicrea nihil." Bat, CaDsar ! Of all the

twenty-three wounds which finished him, none would surpass the

pang caused by this last " unkindcst cut of all"—that after twenty

centuries a descendant of the Helvetians and Britons whom he

crushed should rise up and say be was either mendax or stulius as

to what he saw in Britain

!

Hallvards.

LETTERS RECEIVED AND SHORT ANSWERS.

E. D. G. Assuredly, I do not regard as an "intrusion" a com-
munication which affords me an opportunity of reiterating the

sentence at the head of the Correspondence Columns, " The Editor

is not re.^ponsihle for the opinions of correspondents." The letters

of which you (from one point of view not unjustifiably) complain

were inserted simply on the principle andi alteram partem. That

they are "the last" arises from the fact that they are so in

sequence; and, in fairness, I decline to give disputants on either

side one chance more than their opponents. It may well have

occurred to the overwhelming majority of those who reason at all,

" It these are the best arguments that those who advance them
can adduce, their cause must be ' in a par'lous state'"—but I

cannot conceive that it was my duty to say so, totidun verbis, in

a footnote.—W. G. W. asserts that Williamson and Tarleton's

"Dynamics" has been so carelessly read for the press that (inter

alia) on p. 58, where W and W are used for the weights of the

two masses in Atwood's machine, the equation for acceleration of

W — T
one mass is printed / = g. which should be (according to

our correspondent) / = i^-^^

—

I :/ ; that, again, on the same page,

acceleration is given / = 0, asking what are Wy Vi y f

W + W
He goes on to say, " The following occurs on p. 100. The length

of the seconds pendulum is found to be so many inches, hence the

corresponding value of gravity is 32-1908 feet!" [Why not? Ed.]

Further, that on " p. 47, 50 feet is given as the velocity of a body

in Ex. 11." [But, as 1 am wholly ignorant of what this example
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refers to, I am incompetent to form any opinion as to its correct-

ness or incorrectness. Ed.]—RoirELi.-r.VKK Litkiubv Societi'.

Received, unfortunately, too late to be of any use.

—

Cov.mkxtator
wishes to correct a misprint in liis letter (1(510) on p. 17S. " Tho
raase, the cause of soul," shonUl be, '' The cause, tho cause mij

soul" (Othello, act 5, scene 2). lie further complains that "but
reason's growth " has not capital initial letters, and that I AM is

not printed wholly in capitals.

—

Wm. H. Sto.\e. Koturned with
thanks. You seem to be unaware that a Commission was appointed

in lSl>5, which e.xhaustiTcly investiirated the ijuosiion of our British

coal supply. See pp. 291 to 320 of " The Burdirland of Science,"

by the Conductor of this journal.—A. E. W. Tho rubbers of a

plate-glass electrical machine have conducting surfacp.^, and are

connected by strips of tinfoil with the negative conductor. Arrears
of matter have so accumulated (and continue to aocunuilate) that

I can ^ive no guess as to the date of appearance of any series of

articles. A pood deal on the subject appears in our earlier volumes.—Key. \V. Fitzgek.\ld. You may gather my own opinion of the

letters to which you refer from my reply above to E. D. (i., and I

feel sure will not misinterpret my refusal to insert yours.—F.

CoXMox. It was my own obtuseness which prevented me from
seeing that your letter was, in the words of the lamented
Artemus Ward, "rote ironikle."—TnoM.\s Ayebs. If you can

separate solar light from heat in rays of the same refrangi-

bility, you ought to be elected F.R.S. immediately (or sooner).

—

Will An E-VBXS.«t Thinkeb kindly send his name and adilresis to this

office? A poem entitled, "The Blessed Hope" was left hero

endorsed " An Earnest Thinker," and I, perhaps not wholly unnatu-

rally, took this to be a gift from the said " E. T." to myself. Xow
I get a letter from " Commentator" saying that he wrote tho poem
and sent it here /.^r the " Earnest Thinker." If this is not a

muddle, in popular parlance, "I'm a Dutchman! "—J. A. E. G. I

hear of the instrument you speak of for the first time, and am
atterly ignorant of its use. From your description it would seem
to be a differential thermometer rather than, in any legitimate

sense, a photometer.—W. K. Kfi.vxan'. The calculation of the

details of the ocenltation of a fised star by the moon for any given

locality, with anything like accuracy, is most operose, and merely
impossible to be popularised. You may, though, consult with

advantage Mr. F. C. Penrose's description of his graphical method
of approximately predicting this phenomenon, published by Mac-
millan & Co.

—

Edwd. A. Tindai.l. It was the late General Short-

rede who first called my attention to the fact that the contraction

of a myo[.«j pupil lengthens the sight. Being myself short-sighted

I have experimented on this subject by interposing a card pricked

with a pin-hole between my eye and objects utterly undistinguish-

able from being at too great a distance, with the result that the

minute aperture enabled me to focus them fairl3- sharply.

albeit the loss of light was enormous. This disposes at once of

yonr idea that it is the mere increase in the amount of light

passing through the pupil of a short-sighted eye that improves its

definition. Surely you have some myopic friend upon whom yon

can experiment with a perforated card, and by watching his pupil

as he reads a page successively indifferently and brilliantly lighted r

Short-sight, I take it, arises from actual deformity of the eye-ball.

—W. Uppebtox. Whv not draw the " coal-sack " for yourself from

Map Xir. of the " N'ew Star Atlas," by the Conductor ?—A. F.

OsBOEXE. I exclude your logical and interesting letter with

regret J
but the discussion is now closed.

—

Bakxaru Thomas.

Because of the very considerable perturbations she undergoes, and

the irregularity of her orbit. Why it is not even a re-entering

curve—in other words, at the end of a syuodical revolution she

is not in the same part of the sky as she was at the beginning of it.

—E. L. G. Forgive me if I say that I cannot aiiord you the space

here to air your fad about the production of geological changes by
comets. Of course, we have run through comets (and shall do

again) with as much, or as little, result as would accrue to you

were you to walk out when a slight evening mist was rising.

With regard to your benevolent efforts to instruct the Cieikies,

Eamsays, Lyells, Ac, I would simply repeat the beautiful words of

the poet:

—

" Teach not a parent's mother to extract

The embryo juices of an egg by suction
;

That good old lady can the feat enact

Quite irrespective of your kind instruction."

—

R. Oakley. Do you seriously imagine that you will obtain admis-

sion solely on the merits of your inventions ?—J. B. Rcxdell. I

should prefer to wait until it has undergone the criticism of experts.

Hexey J. Weight. Even were the discussion not closed, your

letter adds nothing to the controversy, with its introduction of the

exploded figment of a "vital force." It would be as sensible to

speak of a " watch force " as a distinct entity. On receipt of a

stamped and directed envelope, your MS. shall be returned to yon.

—Holmdale. Premising that 192,000 miles per second were

spoken of as an erroneous measurement of the rate at which light

travels, and that its actual velocity was given as li^G,771 miles in

a second, jierhaps your dilliculty will disappear if you rclloct that

light consists of undulations or vibrations in something which fills

all space, and which is called tho a)ther ; .and that it is not until

such vibrations are transmitted to the retina that wo see anything.

Drop a stone into the middle of a liirge still lake, and a very appre-

ciable interval will elapse before the tiny and ovur-diniinishing

waves thus generated beat upon the shore, the stone having been,

for tho greater part of that interval, safe and sound at tho bottom of

the water. Suppose that the light from a fixed star occupies ten

years in travelling to tho earth. Then, quite obviously, if such an

orb came into existence tonight, wo could not possibly see it for

ten years to come. After that, light would continue to reach us

unintermittently as long as ll:o star remained in existence ; but we
should, of course, see tlie star, not as it was at the instant we were

regarding it, but as it was ten years before, when the light left it.

For the same reason, were it annihilated, tho light which loft

it at tho instant of its disappearance, would reach our

eyes ten years hence, so that we should continue to sec

it shining in tho sky ten years after it had absolutely

ceased to exist.—WAnuiiEir. The oBi e of Kxowlepge is in

Great Queen-street, London, W.C., and not in Queen Victoria-

street, E.G., a totally different locality.

—

Halt.yards complains that

in letter liJ2o, p. 203, lino six from the bottom, " firearms, language
"

appears, when he wrote "tire, arms, language," and that on the

ponultimaie lino " this subject " is printed for " their subject."

—

S.S. The details of precession and nuiution scarcely admit of

popularisation, but if any considerable number of our readers should

express a wish for a popular general account of those phenomena,

I shall be very glad to give it.—W. B. The " blessed Marchioness
"

of whom you speak as "capital padding" will disappear from

these pages at the conclusion of the series of dialogues in which she

is an interlocutor. Xo, neither " end of the wedge," either " thin
"

or thick. The lunatic you refer to sent me a publication which he

edits, and that was my way of letting him down easily. If I did

(as you allege) " dote on that personage," I must be in my dote-age,

with a vengeance ! Sorry that your " useful formula" was crowded

out. Here it is :
" A penny a day= f 1 -l-fj -t-either 5 or 6 pennies

according as the year happens to be an ordinary one or a Leap

Year." With reference to the paragraph which has elicited your

approval, I only said what, I fancy, everybody else thought. You
are mistaken in your supposition that I shall not insert what you

tell me because I shan't believe it; for I shall insert it, and do

believe it; a precisely similar case having come to my own know-

ledge. Hence, when yon state that at the age of thirteen or four-

teen, you distinctly saw Mars with the naked eye as a clearly-

defined, red disc, without rays or any irregular irradiation, you are

describing an uncommon, but by no means unique, occurrence.

—

W. Gray. Delayed for several days, owing to your having ad-

dressed 3-our letter to the Editor instead of to the publishers. The

Editor has as much (or as little) to do with selling numbers of

Kxowledge as the Grand Llama of Thibet ; there or thereabouts.

—

Rev. Leoxard H. Eudd. You will note an excision in your letter

as printed. To have reproduced the paragraph which I have struck

out would have been to invite, with absolute certainty, rejoinders

which, in common fairness, I could not have excluded ; but which

could only have initiated a Siscussion at once unprofitable and con-

trary to the frequently-expressed and absolutely inexorable rule

which I have laid down, with reference to the subject you attempt

to introduce.

—

Hallvards. Kindly read the reply which I have

just written to Mr. Eudd.— E. Norris. I must reiterate, for the

nth time, that Knowledge cannot be supplied, "free of charge,"

to any reading-room, clnb, library, or literary association whatso-

ever : an answer which I must ask Alfrkd Cotgke.ave to accept

too.

—

Novice. The wind is said to "back" when it shifts in a

direction against that of the sun's diurnal motion ; for example, if

it does so from S.W. through S. round to E. and N.E. It " veers"

when it shifts with the sun, say from S.W. through W. to N. An
anchor is " foul" when the cable gets twisted round it in any way.

The third yards of a ship, counting upwards from the deck, are

"top-gallant yards." "Courses" are the square sails next the

deck, i.e., the mainsail and foresail of a three-masted ship. A ship

lying-to in a gale drifts a little, but practically does make no way.

—

G. n. Daxx. I have delayed the acknowledgment of the receipt

of your letter for a fortnight, expecting the arrival of the photo-

graph which, you say, accompanied it. As I have seen nothing of

this photograph, however, I think it is now quite time to tell you

that it has never been delivered.

Messes. Walter T. Glovee & Co., of Manchester, have secured

the contract for the wires and cables reriuired this year by the

Commissioners for the Lighting of the International Inventions

Exhibition.
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We give here, iceelc ly wcel:, a terse description of such of the many
inventions as ice think may he of use to oxer readers. Where it is

possible, the number of the patent is quoted, to enable those xcho

desire fuller information to procure the specification from the

Patent Office in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine ourselves to the more recent ijiveiitioyis ; hut

it often happens that an article coyncs under our notice which,

altltough not quite novel, is worthy of mention for its utility and
ingenuity. In such a case we should not hesitate to refer otir

readers to it. And while ive thus increase the interest of our pages,

we at the same time assist the inventors by giving greater publicity

to their inventions (Knowledge being a popular magazine) t/ian

is accorded by the most excellent trade journals

when the knives are brouglit dirty from the table, they may be
mmediately cleaned. It ia claimed that a child can clean one
dozen large or Buiall knives in three or four minutes. The
machine is likely to prove useful for picnic parties, as it takes
up but little room and is always ready for use.

THE OPTIME LIGHTING SYSTEM.

[Patent No. 11,000. 188-t.]—This invention, patented by Mr. J. U.
Ross, of Dublin, has for its object the producing more perfect

combustion in the burning of mineral or other oils, and of making
them more applicable and more easily adapted as a means of either

public or private lighting. Eock oil, for which this system has
been principally adapted, is the cheapest oil that can be used for

illuminating purposes. It is practically non-explo.sive, and free from
sulphurous or ammoniacal impurities. The absolute freedom from
danger of explosion, as well as the cheapness of the light produced

COMBINATION TOOL FOR GASITTTEIiS

[Patent No. 2,123, 1884].— Mr. Plumpton has patente-I a com-
bination tool useful as pliers and for a variety of other purpoEos.

The central tool pictured in Fig. 1 is a pair of ordinary gas-pliers

with the handles widened out to receive a solid screwing die as

near the joint as possible. Square lugs on the die fit into corre-

sponding holes in the handles, which again may be utilised

upon the removal of the die for turning an ordinary tap

9r rymer. In the form shown in Fig. 2 the screwing-dies

are carried upon V projections formed in the handles,

and are pressed together by a screw in a cross-bar. The
success which has attended the introduction of these pliers

has induced the inventor to give still further attention to improving
this class of tool, .so as to render it .more useful. The " outfit

"

now comprises screwiug-stocks, dies, taps, rymer, tap-wrench,

wire-cutter, gas and burner pliers, tube-cutter, and adjustable

shaver, turnscrew, widoner, centre-])unch, Arc, all in one article,

the whole being fitted in a neat strong box suitable for being

carried in the side-pocket.

KNIFE CLEANER.

[Patent No. 5,185. 1884.] — This is a simple piece of domestic

apparatus patented by Mr. G. Pickett, of Cheapside, Grove-road,

Eastbourne. It is called the Electric Knife Machine. The frame is

made of iron, bronzed, with two
polished turned blocks of wood
covered with durable felt, the

bottom block working on apivot fo

aa to adjust itself to any thickness

of blade ;
prepared electric powder

is [)laced on each pad. These pads

arc shut down, and the knife

placed between them as shown.

The left hand presses on the knob,

while, with the right hand the

knife is pushed forward and back-

ward, a first-class polish being

quickly produced. The bottom of

the machine is so made that it cannot slip upon the table or

dresser, and may, therefore, be kept close to the kiiife-box, so that.

from it, renders it more suitable as a means of lighting than oil gas?

which is produced by mixing the atmospheric air with the vapour
of gasoline. Gasoline is explosive at 00° Fahr., the danger incurred
in transit rendering it unobtainable, except in the largest towns,
while rock oil can be obtained in the smallest village. The
Optime system consists in forcing a current of atmospheric air

through ordinary gas-pipes and fittings to any number of lights,

according to the size of machine used. This air-current, by im-

pinging on the flame as it passes through the burner, produces
a pure, white, soft light, free from smoke, heat, or smell, nor

doeji it flicker like a gas-Hame. In a sanitary point of

view this system is claimed to be the most perfect, the air-

current being conducted to the lights from outside the apartment,

or building, and therefore not consuming the air in the apartment,

as is the case with all other systems (Incandescent Electric-light

excepted). It is estimated that the cost of lighting on this system
ia about half that involved when gaa, at the rate of 3s. Od. per

1,000 cubic feet, is consumed.

In the United States, 18,799 patents were granted in 1884, of

which 1,106 were for electric inventitms.

The central electric-lighting station of Colchester made a loss of

£1,818 last year.

The SiMPLON.—It is proposed to carry a railway through the
Simplon. The Paris, Lyons, and Mediterranean Railway Company
will contribute £1,600,000 to the project. Italy will complete the

approaches.

A Times telegram states that the national revenue of the United
States for the eight months ending in February, shows a decline of

13,000,000 dols. in customs, and one of 5,000,000 dols. in inland

revenue, while the expenditure has increased by more than

3,000,000 dols.

A iiRioGE, carrying the Northern Pacific across the St. Louis

Bay, between Daluth and Superior, will, when completed, be one

of the largest railroad bridges in the North-west of America. It

will be nearly one mile in length, and will be composed of three

sections. The draw will be 240 ft. long, the fixed truss span

160 ft., and the pile-bridging 4,290 ft., making the total length

4,690 ft.
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OPENING T K E PLAY.*

THERE is a noteworthy difference between the views which
the Whist-player, the player of home Whist, and -the player

of Bnnablepnppy take respecting their hands as they arrange them
after the deal. In the earliest stage of practice the player looks

on the Aces in his hand as so many almost certain tricks; he

expects to make his Kings ; and he hopes for his Qneens. His
small cards he regards as worthless, as cards, which he simply has

to throw awav to the enemy's winning cards. If he has a two-

card suit, and still better if he has a singleton, then his small

tmmps will serve him in mffing—the only nse for small cards

known to him. He has little anxiety lest his trumps shonld be

drawn ; for an early trump lead is nnheard of in this innocent inci-

pient (and insipiect) Whist. Therefore he plays his Aces first : his

Kings after the enemy (equally childlike in their play) have gotten

rid of their Aces ; and later his Queens. If he has a singleton, he
plays that immediately after his Aces have been utilised. He
expects his partner to return his lead at once. If the enemy have
led a suit of which he has the best card or cards, he hastens to make
these, having no idea of keeping command of his opponents' suits.

When he has to discard he always chooses his longest suit, as

being the one from which he has most small cards to play. When
every one at the table plays this game, the result is about as

amusing as any game of pure chance can be. This game is not

Bumblepuppy, but the ancient form of home Whist, a dreary and
monotonous pursuit, the chief interest of which seems to reside in

the idea of those engaged in it that they are playing a highly

sciei;tific game. Very little scolding goes on at this dull game

—

ttnless the players are naturally ill-tempered— the only mistake one

can make in it being the revoke.

Bumblepuppy is a more pretentious game altogether. In it the

players are possessed with the idea that they know something
about Whist. They smile at home Whist, which is innocent com-
pared with their noxious system. The Bumblepuppist imagines he

is a brilliant player. He rejects conventional rules as not bind-

ing on a Whist genius such as he supposes himself to be. Thus he

views his hand neither like the true Whist-jjlayer nor like the

player of home Whist. It is true he always leads a singleton if he
has one— no Whist duffer can escape that. But he often leads

trumps early—especially if he has only one or two. His smile of

triumph at the enemy when, on the return of the suit by his partner,

two tramps fall for one is worth noticing. Nor does it disappear if

(as commonly happens in such cases) the enemy are left, one with
established trumps, the other with odd trumps for ruffing. This

he regards as a mere accident. The cases, though only one-third

of the total number, in which his partner turns out to have the

longest trump-hand, he regards as the normal ones, and his own
brilliancy as throwing into his partner's hand the power of using

such trump strength. The Bumblepuppist is also verv- fond of

signalling, and very indignant when his partner, having learned his

ways, pays no attention to his signals. The Bumblepuppist does

not lead out Aces, as the home Whist-player does. He is, indeed,

apt to keep them back rather too long. But, like the player of

domestic Whist, he has no notion whatever of the necessity of

keeping command of his opponents' suits.

The Whist-player takes a very different view of his hand, and
of the way to utilise such elements of strength as it may possess.

In the first place, he considers whether the hand promises to take

the leading part in the play,—that is, whether he can safely suggest

to his partner the propriety of playing chiefly in his support. If

he has good strength in trumps, a long and strong suit and a good
card or two in the other suits, the chances are that he will do well

to play a forward game. If he has good strength in tramps, but

no good plain suit, he may still have to take a leading part, by
endeavouring to get command in trumps, and then helping all he

can to bring in a strong suit of his partner's. But for this he must
wait until he has had evidence that his partner has a strong and
long suit. If he has neither strength in trumps nor a good suit,

he may have such command in the plain suits as to be able to sus-

tain a strong defensive game against the enemy, and perhaps to

help his partner effectively to take the lead. Even though he have

good cards in but one plain suit, and that not a long suit, still the

whole game may turn on his defence of that suit against the

enemy. Lastly, if he has utter weakness, insomuch that he can

barely make a single tiick, or may even fail to make a trick, he

may yet by careful play escape the disastrous results which must

* From a series of articles on Whist, in the Netv York Tribure.

follow— in such a case—from suffering the enemy to imagine his

weakness.
It will be manifest from a consideration of the different positions

here suggested that the original lead is only an advantage \vith a
strong hand, when even though partner be weak a forward game
may stiU be played. With a weak hand it is an advantage to be
second or fourth in hand, where the play of a low card does not

necessarily indicate abject weakness.
But while the lead is a disadvantage to the holder of a weak hand,

I do not think that any difficulty ought as a rule to be experienced

as to the original lead even from the weakest hand. In the case of

the first lead of any other player but the original leader, there is

often room for much doubt, because such a player already knows
something of the strength of the various hands. If he is weak and
has seen reason to think that his partner is also weak, he ought at

once, in my opinion, to give up the idea of leading from his longest

suit merely because it is long. With very great weakness he ought
even, as double-dummy play repeatedly shows, to give up the idea

of retaining the command of his opponents' suits. By so doing he
is likely to lose the chance of making the tricks necessary to save

the game. How often do we see a commanding card kept back in

subservience to the rule (usually excellent) that command should

be kept over the enemy's suits, then played when it can be ruffed,

and the command falling after all to the enemy while a trick has

been lost in the attempt to retain it.

But while Y, B, and Z may often with advantage disobey the

rule of leading from the longest suit, it very seldom happens that

A should do so. Supposing even such an extreme case as that A
holds Ace, King, Queen in each of the plain suits, and 2, 3, 4, 5 in

the third, with three small trumps, what does he lose by leading

from his extremely weak long suit or gain by leading from one or

other, necessarily chosen at random, of the two tierces major ? He
may seriously compromise the game by leading out the three cards

of either strong short suit ; for he may leave one of the enemy with

several long cards of the suit, to bo perhaps brought in by a re-

entering card in the long weak suit. Now, by leading from this

weak suit you give your partner a fair chance of making a trick

in your suit, and showing his, in which you can give him good
support, showing him by so doing that your own suit is too weak to

be worth continuing. The real doubt would be whether the best

trump should not be led ; and in so extreme a case, with such utter

weakness in the long suit, and such strong command of the other

plain suits, this would doubtless be the best course.

I lay down as a sound general principle that the original first

lead should be almost always from the longest suit—unless that suit

be trumps, when the best of the strong suits should be opened if an
original trump lead is unsuitable. But note that if you lead from
a long, weak suit with weak trumps, and no re-entering cards in

the other plain suits, yon do this merely because such a course is

least likely to hurt your partner. Ton are simply powerless to

make anything out of your own hand. When you are not original

leader, it is generally better in such a case to lead the suit which
seems most likely to help your partner.

'• I may note down as a remarkable fact, that th:3 evening

(Oct. 31, 1850) I played ten rubbers of Whist and lost them all,

and, moreover, never once cut to win the deal. In all, have lost

since I came here 197 points."

—

Mr. Grecille's Diary, p. 365.
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THE KALEYALA.
By Edward Clodd.

IV.

THE third rune narrates how Wainamoinen dwelt at his

ease in Wainola, singing unwearlngly the songs which
tell of noble deeds and of the wondrous story of the

beginnings ; singing with such power and sweetness that

his renown reached the ears and stirred the envy of Jouka-
hainen, a younger bard in Pohjola.

The harp and song of WainiimoiDen play so important a

part in an epic in which the triumph of words over brute

force is manifest throughout, that he is to the Finns as Jubal

to the Hebrews, " the father of all such as handle the harp

and organ." But some of the old lyrics speak of one Kaleva,

long since dead (corresponding to Kalew of the KalevipOeg),

whom, in an episode to be told in its place, Wainamoinen
roused from his earth- forgetting sleep, enforcing from him
the gift of song which caused sun, moon, and waterfall to

pause and listen. There is much diverse opinion as to

whether Kaleva is a person or an epithet, and the evidence

adduced by Ca-stren inclines the balance in favour of the

latter ; but this is a detail of exposition into which we
must not be beguiled here.

Joukahainen, young and boastful, vowed, despite the

warnings of his parents, to visit Kalevala and challenge

Wainamoinen to trial of song :

Singing, I shall so tran.sfonn hiro

That his feet shall tarn to flintstoiie,

And to oak his nether gai'ments ;

And bewitched the bard shall carry
On his breast a stony burden,
On his shoulder bow of flintstoiie,

On his right hand stony gannllet.

On his skull a stony visor.

Having harnessed his fiery steed to a golden sledge, he

galloped southwards, and met Wainamoinen driving

quietly across the meadows of Wainola. Joukahainen
then drove full tilt into his rival's sledge, whereupon the
" old and steadfast " asked :

—

Let me know, thou stupid fellow,

Who thou art, and whence thou comest ?

Joukahainen made rough answer, bragging of his skill in

song, whereupon Wainiinminen bade liim give proof of

that. JoukuhaiiKii thin .sang connuonplaces in conmion-

place words, and Wiiinauioinen told him to cea.se hi.s foolish

prattle of "old wives' tales and wit if children," and to

sing themes woithy of a bearded hero, about th(! world's

beginnini; and eternal things. Joukahainen then changed

his key, and made lying Vwast, in words akin to those of

Wisdom in the Book of Proverbs, that when the cartli was

created, he was there to fix the everlasting pillars, and

strew the stars in the firmament. Angry with the "shauie-

h'ss bnii:;f»iirt," Waiiuinioinen so enraged him that he would

fain cross swords, but the old iiard refused the challenge,

and then, filled with a divine wrath at the taunt of

cowardice, poured forth his mighty songs. As he sang of

the creation, the building of the air, the raising of the

arch of heaven, the sea heaved, the "copper-bearing moun-^

tains" were shaken, and alas! for Joukahainen, his sledge

was transformed into saplings, liis steed into stone, his

sword leaped into the sky its a gleam of lightning, and he

himself, " sorry fellow," sank deeper and deeper in the

swamp, till he was choked with moss and water. Nor was

he released save by the same enchantment which had en-

gulfed him, and then only when, after vainly tendering

many bribes, he promised to give his fair sister Aino to

Wainiimoinen. .

Aino, daughter of my mother !

Aino, my beloved sister I

Bride of thine to bo for ever.

Every morn to sweep thy cabin; '

Bake the toothsome honey-biscuit

;

Ucek tliy bed with snowy linen ;

Weave tliy coueh and p;oldeM cover
; .

^

All the place to hold in order.

Joukahainen returned to his mother in sorry Jilight, and

told her what had befallen him, and how he had promisul

his beautiful sister to the aged bard. Wliilo his mo her

sought to comfort him Aino entered, and when she heard

the tidings sadne.ss came upon her, which those around her

sought in vain to remove. She shrank from Wiiinamoinen,

and, tearing otr her jewels, vowed never to wear tliem again

or to become his bride. Her mother, to divert her mind,

bade her go in search of lovelier jewels than those which

she had cast away, and these Aino found, and decked herself

therewith. But not for her marriage, as her mother hoped,

for, instead of returning home, she wandered far away,

singing songs of yearning for the dwelling of Tuoui, the

god of death.

Yea, tlio time his come for Aino,

From beneath the sky to hasten

To the realms of the departed,

Underneath to liana's kingdom.

She reached the " curving sea-shore," and after a night

of weariness and weeping, unrobed herself, anil swimming

to a many-coloured stone which swayed bottom wards, was

carried with it to the rocky ocean-bed, chanting farewells

88 she sank. The sequel suggests the classx strains of

Cock Robin:

—

Who shall bear the cruel tidings ?

Who sliall tell the cruel story ?

.Vt the pretty maiden's cottage,

At the home of lovely .Vino ?

Not the bear, for he will forget his mission, and " tear

the peaceful cattle;" not the wolf, he would "frighten

sheep and shepherd ; " not the fox, he the " geese would

slaughter ;" but the hare, timid and swift, he shall tell the

mournful st ; ry.

Then the bereaved mother bemoaned her folly in urging

the union with Wainiimoinen, and the bitter tears that

she shed fell so thick and fast that they formed foaming

cataractp.
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Meanwhile Waitiamoinen, weeping day and night for

bis vanished love, made vain search for her, tdl, on a clue

p;iven him, he went fishing, and hooked a salmon so fair

that he had never seen its equal. But as he made ready to

rip it open it sprang back into the water, and revealed

itself to him as the metamorphosed Aino ; nor could fresh

cast of net or words of his, " charm he never so wisely,"

recover the lost and mourned for prize. Then from the

ocean depths his now aged mother rose, and, telling him

that there are as good fish in the sea as ever yet were

ciught (or lost), counselled him to seek a wife in Pohjola.

Joukabainen's hatred towards Wainamoinen for van-

quishing and humiliatiug him had not abated, and he set

out to entrap him on his way thither. As VVaii amoinen

rode across the sea Joukahaiuen shot at and missed him,

but the poisoned arrow struck his horse, whereby Wilina-

moinen was thrown into the water, but saved from sinking

by a storm, which curried him to and fro on the surface of

the waves. Borne upon their crests for many days, he was

at last rescued by the eagle which he had befriended when
he left the birch-tree standing ; and, carried on the grateful

bird's back, he was, after escaping further peril.s, landed

on the Northland shore. There, sorely bruised, with a

thousand buflfets on his body, with locks wildly tossing in

the wind, with wild sobs, and bewildered which way to

tike, the " old and stiadfast " was at last found by Louhi
the Toothless, mistress of Pohjola, mother of Louhetar, its

fairest maiden. She took him into her house, and gave

him food and shelter ; but, wearied of eating the bread of

strangers, he sighed for the meadows of Wainola, and
would fain depart, only Louhi would not let him, neither

would she give him Louhetar in marriage until he forged

the Sampo.
This mysterious thing, which is introduced in the

seventh rune and disappears only in the forty third, rules

the fortunes of its possessors, and its identification is as

great a crii,x to commentators on the Kalevala as that of

the little Horn in Daniel and the number of the Beast in

the Apocalypse is to commentators on those books. It has

been variously interpreted as an image of Jumala, as a

Jumala temple, the culture and progress of the human race,

as a Laplander's magic-drum, as a merchant vessel, a well,

the earth, a cloud, the rainbow, and, of course, as both the
dawn and the snn. Of this last theory 0. Donner and A.
Schiefner are the most authoritative defenders, and there

are descriptions in the Kalevala which snpi)ort it

—

e.r/.,

It is well to dwell in Pohja,
For ill Pobja there is S.am]io.

There is ploughing, there is sowing,
There is every plant and seed-grain,
There is everlasting gladness.

But when, as will be seen, the Sampo ia carried oft"

:

There is sorrow now in Pohja,
And a breadless life in Lapland.

And of the fragments, which, when the Sampois broken, are
washed to the shores of Kalevala, it is said

—

They bear every seed within them
And eternal joys beginning;
They will make the moon to ln-ightcn,

Sun of joy to shine for ever.

The Sampo grinds corn, salt, and treasure, like the famous
quern of Norse myth in the well-known story " Why the
Sea is Salt;" and Ca><troD, in his Finnish Mythology,"
refers to the relationship between the Swedish stamp—

a

handmill—and its Finnish form tamppu. In that language
a word cannot begin with two consonants ; and, therefore,
in adopting stamp, the t is rejected.* This luck-bringing

* The name .S'aiiijo docs not occur either in the Esthonian or l.n\>-

and myth.

Sampo was many-coloured, witl: ornamental lid or cover,

and was made of the following unique fetichistic materials
-—a swan's feather, a grain of corn, a bit of wool, two lamb
bones, a drop of milk, and piece of a spindle. It is also

described as having three roots, in which some correspon-

dence between it and the tree Iggdra,--!! of Norse myth,
with its three roots, are perhaps traceable.* At any rate,

such foreign elements as may have been imported into the

Kalevala are to be looked for in that direction, although
Herr Olcenius, in an elaborate essay on the subject, has
brought together a number of ingenious similarities in

detail between the voyage of the Finnish heroes to capture

the Sampo, and the voyage of the Argonauts to recover the

Golden Fleece. The independent invention of stories of

like adventures to secure coveted treasure from hostile pos-

sessors is a more probable explanation of the correspon-

dences than the assumption of migration of Greek myth to

Finland.

Wainiimoinen, although described in some variants of

the Kalevala as a smith, was no skilled artificer, and, since

he could not make the Sampo, he undertook to send his

brother Ilmarinen, the Vulcan of the epic, the mighty
metal-worker, who, like Ilmarine in the Kalevipoeg,

fashioned the steel vault of heaven. The references to

metal-work is one of many proofs of relatively modern
elements in the Kalevala.

On this promise Louhi gave him a horse and sledge to

take him home, and as he journeyed he saw the lovely North-
land daughter sitting on a rainbow and weaving golden
threads, for to such, or to webs, were the slanting sun-rays

likened in primitive myth. She, the red-stockinged (the

colour of the stockings worn by the women in the epic is

an amusingly recurring detail) accepted hisoflfer of a seat in

his sledge if he would, after the manner familiar to wooers of

maidens in folk-tales, do certain wonderful ta.sks. He must
split a horsehair with a knife which has no edge ; he must cut
an egg in two without leaving a mark ; he must build a boat
of the shivers of her spindle, and get it to the water with-

out moving it. He performed the first two feats, but in

the third wounded himself in the knee with his axe, and
could not be healed through forgetting the only words of

the ppell which could cure him. To find these, he limped
to an old sorcerer and sang to him a quaint legend, which
has no apparent connection with the thread of events, of

the birth of iron and steel from maiden's milk.

Faltering they began their journey,
From the cloud-rim stepping downward,
And their bounteous breasts were swollen,

, , So that all their nipples pained them.
_r Then, on earth their milk down-pouring,
"'" Flowed the fulness of their bosoms.

Through the earth and through the marshes.
Aye, and through' the drowsy billows.

Black the milk that one produceth

—

She, the eUK'st of the virgins;

White the milk the second spilleth—
She that was the next begotten;
Red the milk the last outpoureth—
She, the youngest of the maidens.
Whereso'er the black milk trickled,

There soft iron sprang to being

;

Where the white milk came down-pouring,
There w.as hardened steel created;
Where the red milk ran in rivers,

There did brittle iron follow.

The sorcerer then cursed the iron as a living thing for

its evil nature, and prayed to Ukko, " in whose bands is

* " One of them extends to the ,Esir, another to the Frost-giants
in that very place where was for nei'y Ciinnnng igap, and the third
stands over NiBhoim, and under tl ia root, w lich is constantly
gnawed by Nidhiigg, is Hvergelrair.' Mallet's "Northern Anti-
quitiis," Prose Edda, p. tH. .

• .. ...
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the end of a matt<>r," to heal the wound. The blood was
staunched by a charm ; the prayer was answered, and the

"old and steadfast" wooer made well again. On ioachin_<»

Wainola, he tr>ld Ilnr.triuca all that had happened, and
askrd him to aid his suit hy /oiyltig (so says a later ver-

sion) the Sampo, or, according to another account, told

him he c^uld huve the reii stockinged girl himself fur his

pains. But llmarinen was a uiitoganiist, and declared

that, even if he wanted a wife, he would not go to the
dreary Northland for one. The artful W'diniimoinen then
caused a tir-tree to rise heaven-bigh from the earth, .ind

encouraged Ilmarinen's desire to climb it that he might
touch the moon. Having thus got his brother " up a tree,"

Wainatnoinen raised a hurricane which uprooted the tree

and carried it with llmarinen to Pohj.da. There, after

repeated failures, he succeeded in m^ikingthe Sampo, which
Louhi then hid in a copper mountain behind nine locks

and bolts. But the daughter would not wed him, pleading

that she could not leave Pohjola, whereupon llmarinen
returned to Kalevala.

OUR HOUSEHOLD INSECTS.
By E. a. Butler.

THE study of insect life is so essentially a matter of out-

door work, that those to whom few opportunities of

country rambles occur, and whose sole change of air and
scene is from the home to the office, workshop, or factory,

are tempted to throw the matter over without consideration

as hopeless. And yet this need not altogether be the c.se,

for, as we hope to show in the present series of paper.",

there is considerable scope for entomological researches

even within the four walls of a house. Man is accom-
panied in his migrations, not merely by what are familiarly

known as the " domestic animals," but also by hosts of

insects, which find improved means of subsistence by
linking their fortunes with his, and which, though often

causing him infinite annoyance, sometimes render con-

siderable, though generally unrecognised and unappreciated,

services. In their persistent accompaniment of their lord

and master, some have travelled over vast areas of

land and sea, getting free passages in all the

navies of the world, and we in this country owe
several of our commonest insects to our commerce with

foreign nations. It is " cupboard love " that impels in-

sects to accompany man ; they follow him for what they

can get; his food they pilfer; his heirlooms they destroy
;

his house, his furniture, his clothes, they attack ; and even
his very person is not held sacred, especially if he himself

to sins against nature as to violate the laws of cleanliness

and health. So, not an abode can be found—whether of

the most degraded barbarian on the one hand, or of the

very cream of civilised Eociety on the other—which can

boast of immunity from the intrusion of representatives of

this immense horde of living creatures, a class whose
species far outnumber those of all other sections of the

animal kingdom, having been estimated even at over

150,000. That some of this vast host should have special

relations to mankind is not to be wondered at, when we
remember that two of the chief functions of insect life in

the world seem to be the repression of superabundant
vegetation, and the removal of effete and waste matters

;

for while man in his agricultural capacity bids mother
earth bring forth the "herb yielding seed after his kind,"

more and more abundantly, he often finds a serious check
to his efforts in the mighty hosts of insects which
the very success of his agricultural operations has
been the means of vaotly increasing; and, again, while

in his constructive and manufacturing capacity he is

busily engaged iu converting natural products of the
animal and vegetable worlds into things suitablt; for his

own use, he thereby attracts the scavenger hosts, who,
evidently regarding his accumulations of manufactured
articles as so much lumber to be got rid of as quickly as
may be, set to work in his cherishi'd hoards with right

good will, and tax all his ingenuity to save them from
ruin. So it comes to pass tliat th( ro are many sjiecies of

insects that more or less permanently take up their abode
with us, either actually in our houses and outbuildings, or
in our cultivated lands, and depend in large degree upon
us and our belongings for their support. It is only with
the former of these groups tliat we propose at pre-ent to

deal, but we shall find in them good representatives of
insect life in general ; in fact, there is not a single important
order uureprtsentcd in domestic entomology. BvginDing
with the highest, we turn our attention fir.-t to the

COLEOPTERA, OR BEETLES.

Of these, a considerable variety make our houses their

foraging quarters, and one of the most important sections

is that of the " wood-borers." These often commit great
depredations in the beams and other woodwork u.'ied in the

framework of houses, as well as in articles of furniture,

producing I he result known as "worm-eaten." Formerly,

their ravagos were more considerable than at the present

day, owing to the then more extensive use of timber (and
especially un|iainted timber) in building construction. The
external indications of the presence of tlicse destructive

insects are usually two-fold; small circular peiforations in

the surface of the wood, and little heaps of yellow dust on

the ground beneath them. The perforations are the en-

trances to, or rather exits from, long cylindrical tunnels

traversing the wood in various directions (generally in that

of its length), and often to so great an extent as to leave

only the narrowest of partitions between them, and so

reduce the whole interior to a mere network, which is so

fragile as to crumble away on the slightest touch, while the

outside still remains intnct except for the few perforations,

and gives the wood the appearance of being almo.st as

sound as when first put up. The beetles themselves are

not so often seen, as they spend a large proportion of their

life in their burrows. Their ravages are similar iu result

to those of the shipworm upon submerged timber, though

the latter animal belongs to the Mollusca, and is a relative

of such animals as the mussel, oyster, &c.

&T?r^i—-3^^'i

Fig. 1.—Auobium Domeeticnm.

Several species of beetles are answerable for these

damages; the commonest is a small cylindrical insect

called Anohium domeslicaia (Fig. 1). It is scarcely ,Uh

of an iuch long, of a dark brown colour, anJ, like most of

its allies, has the head much sunk in the thorax, which

is raised behind into a protuberance in such a way as to

cans" it to resemble a hood or cowl ; when viewed sideways

this has a most quaint appear.'tnce, and irresistibly reminds

one of a coal-scuttle bonnet, almost entirely enveloping

the head. The elytra, or wing-covers, are marked with

narrow jiarallel longitudinal furrows, and are covered with

short, soft hairs, termed collectively " pubescence "
; under

them are folded a pair of large-sized wings. The legs are of

moderate length, but can be closely packed away under the

body, when the insect looks like a mere cylindrical pellet
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of wood, earth, or other inorganic matter, or like a minia-

ture cartridge fitting well into the tubular burrows ;
in

this condition it may be rolled about without manifesting

signs of life. The antenn;c have the last three joints much
larger and longer than the rest, a peculiarity which also

pertains to other members of the family.

Fig. 2.—Larva of Anobinm Domesticum (a, back view ;

(', aide view).

In its larval condition this insect is a thick, fleshy grub

(Fig. 2), somewhat curved, and swollen at each end. On
the anterior part of the body it carries six tiny legs, a

pair on each of the three segments immediately succeeding

the head. It is of a whitish colour, as might be expected

in a creature which spends its time in the darkness of a

tunnel ; only in the jaws and that part of the head imme-

diately surrounding the mouth is any more definite colour

to be found, and this part appears as a dark, brownish-

black spot on the otherwise immaculate insect.

Except in the head, the skin is soft and yielding, and a

few hairs are scattered along its sides. These larvaj are

very seldom seen, as in order to get at them the wood in

which they are domiciled must be pulled to pieces. Their

food consists of the wood itself, which, by their powerful,

though tiny jaws, is bitten off in minute particles, many of

which, however, are left uneaten, and either clog up the

burrows or are ejected at their openings, where they con-

stitute the tiny heaps of yellow dust referred to above. No
wood is so old and dry that they cannot extract nourishment

from it ; in fact, the older and drier it is the better they

like it. An animal subsisting on such food might be ex-

pected to be a lean, wiry creature, of half-starved aspect,

but exactly the contrary is really the case ; for these white

grubs are fat and flourishing, and a full-grown one might

be supposed to have been fattening up for a prize competi-

tion, for it looks as bloated as a prize ]iig. They pupate in

their burrows, enveloping themselves in a silken cocoon, in

which are interwoven particles of the dust they make. On
emerging from the chrysalis they remain inactive for some

time, not coming out of their burrows, and only gradually

acquiring their normal colour and consistency, and with

these their activity.

(Tu be continued.)

RAIN.
By Richard A. Proctor. -

{Continued from page 215.)

DESPITE the evidence set forth in the previous

article, Sir John Herschel holds a contrary

opinion. He points out that the observations of De
Saussure and Kratzenstein may be readily referred to

the effect of optical illusion. The strongest argument put

forward by Kratzenstein is founded on the fact that rain-

bows are never formed on clouds or fogs, as they would be

(according to the undulatory theory of light) if these

meteors were composed of globules of water. Sir John
Herschel, a higher authority on optical questions than
either De Saussure or Kratzenstein, is of opinion, on the

contrary, that it is possible a re examination of the very

dirticult point in question would give a different account

than that usually accepted.

Herschel i)oints out the ditEciilty of understanding in

what manner the condensation of true vapour should result

in the formation of a hollow vesicle. Tyndall points out,

on the other hand, a difficulty depending on the state into

which water particles at high elevations sometimes pass.

" It is certain," he says, " that they possess, on or after

precipitation, the power of building themselves into crys-

talline forms ; they thus bring forces into play which we
have hitherto been accustomed to regard as molecular, and
which could not be ascribed to the aggregates necessary to

form vesicles."

In whatever state the particles of a'cloud really exist, it

is certain that the fall of rain depends on a process of

increased condensation. The causes producing such con-

densation have been thus summed up by Professor

Nichol :—
(1) The cooling of clouds through the effect of radiation

from them
;

(2) The mingling of vapours at different temperatures

—

a mingling effected by the agency of the winds
;

(3) The rising of vapours towards colder strata of the

atmo;!phere

;

(4) The increase of atmospheric density or pressure
;

And (5) The accumulation and impinging of masses of

vapour against some obstacle.

Singularly enough he omits the most important of all

known agencies in the production of rain, viz. :

—

(6) The transfer from the equator towards the poles of

large masses of moisture-laden air by means of the upper

S.W., or counter trade-winds.

I must note also that cause (4) is more than doubtful.

Tyndall has shown that rarefaction is an eflicient agent in

producing the precipitation of vapour. By increase of

pressure a larger quantity of moisture is, indeed, com-

pressed within any given space ; but, on the other hand,

there is an increase of heat within the space which more
than counterbalances the former in effect. " The heat

developed," says Tyndall, speaking of an experiment illus-

trating the effects of Increased pressure, " is more than

sufiicient to preserve it" (the moisture added to a given

space) " in the state of vapour."

It wUl be seen at once from the above imperfect enume-
ration of causes affecting the production of rain, that the

phenomenon is no simple one. When we add the variety

of circumstances affecting the action of different causes

—

as the latitude of the place ; the elevation above the sea-

level ; the proximity of the sea ; the laws aflecting the

seasonal variations at the place ; the prevailing winds ; the

configuration of the surrounding surface, it will become

evident that meteorologists may well be perplexed by the

very complex set of agencies acting in the production of

ram ; and so fail—as they have hitherto done—in inter-

preting any save the most general laws influencing the

phenomenon.
Some of these general laws I now proceed to consider.

In the first place, it may be accepted as generally true

that the amount of moisture present in the atmosphere is

greate.st near the equator, and diminishes towards the poles.

With the sun's change of decUnation the zone of greatest

moisture passes to the north or to the south of the equator,

following the sun. The mean region, it is to be noted, is not

absolutely coincident with the equator, but some four or five

degrees north of that circle. It is easily intelligible that the

hottest regions should be, caieris paribus, those over which

the amount of moisture present in the atmosphere is

greatest, since the heat vaporises the water over these

regions. It may not seem, at first sight, quite so obvious
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that the same regions of greatest heat should also be those

ia which the rainfall should be in general heaviost. For
it might appear that the same boat which iiroduceil the
evaporation would maintain the water in a state of vapour.

The fact, however, that aqueous vapour is lighter than air,

operates to produce ascending currents over the region of

evaporation, currents strengthened by the expansive etl'ects

of the heat. Accordingly, the vapour rises rapidly, and
when it has thus risen, n>any circumstances operate to pro-

duce precipitation. First the upper regions are rarer

;

secondly, they are colder ; thirdly, radiation of heat takes

place rapidly from the upper surface of clouds, brought
here, as Tyndall e.xpresses it, into the presence of pure
space (dri/ air having scarcely any ai)preciable effect in

checking radiation). The result is that the uplifting of

clouds under the sun's influence is followed regularly over
the equatorial regions by the precipitation of heavy rain-

showers. Ai d Cdt'Tis pai-ihus, the fall of rain deceases
with distance from the equator of heat, though not so regu-

larly as the amount of moisture decreases.

The next great law which presents itself to our con-

sideration is this, that winds blowing towards the equator

are, in general, dry winds, and winds blowing from the
equator, rainy. This law is the direct consequence of the

former, but it is necessary, for several reasons, to present

it as a separate law. There is an erroneous method of

accounting for this law which is very commonly met with
ia works on meteorology. It is argued, that as winds
blowing towards the equator are carrying masses of air

from colder to warmer regions, they are necessarily dry
winds, since, if the air is saturated, or nearly so, at

starting, it cannot be saturated when it has become warmer.
And vice versd, winds blowing towards the poles are

carrying masses of air to colder regions. The air accord-

ingly grows colder, and if not far from being saturated at

starting, cannot fail to become unable to keep its whole
burden of moisture in the state of vapour, and must
accordingly precipitate a portion as rain. This explanation

is insufficient. It would, indeed, be just as reasonable to

reverse the argucaent thus: a wind blowing towards the
equator must bring rain ; for, as it brings cold air into

warm regions, if the air in these regions is nearly saturated,

the introduction of cold air must lead to the precipitation

of a part of the moisture, and vice versd, a wind blowing
towards the poles must be a dry, because it is a heat-bearing,

•wind. The simple explanation of the law is, that winds
blowing towards the equator are dry, because they are

blowing from regions over which moisture is less, to regions

over which moisture is more abundant, and vice versd. Of
course we must superadd to this the facts mentioned above,

because a moist wind blowing towards a heated region

would not Vjiing rain with it, and a comparatively dry
wind, blowing towards a cold region might bring rain. But
it must not be forgotten that the main question to be
considered is the relative moistness of the transported
masses of air.

We meet with corresponding laws affecting the 'rain-

producing powers of winds travelling over continents and
oceans. A wind blowing over an ocean towards a conti-

nent bring? rain to the continent, unlfss the heat over the
latter exceeds slightly, or at the least, does not fall sboit
of, the heat over the neighbouring ocean. Such a wind is

certain to bring rain to an elevated continental region not
protected by a mountain barrier yet more elevated. On
the other hand, a wind blowing over a continent towards
the ocean in general brings no rain.

Lakes, marshes, and rivers act in a small way a similar

part towards the adjoiniog lands as eceans towards neigh-

bouring con'.inf nt .

There are circumstances alsi to be contidei ed as affecting

the rainfall in a different manner, viz., not hy supplying u
greater or less auioimt of moisture to the atino-phore, but,

by afhcting the jiowcr of the atmosphere to ki ep the mois-

ture it s\ip))orts in the vaiiorous i-tate. Siuh are the contour

and ehvalion of a country, the nature of its .soil, the

quantity of forest land, or, wanting this, the relative

abundance or paucity of trees, and so on.

A moist and warm current of air impinging on a moun-
tain range, or even on any well-dtlined rising slope, so as to

be carried with sullicient suddenness to colder and rarer

regions, is compelled to part with a large portion of its

moisture in the form of rain ; and convcr.^ely a wind which

has passed over a mountain range or an elevated plateau,

and desccjids to a lower region, appears as a dry wind, un-

less that region is one over which a continual process of

evaporation sullicient to maintain the air nearly in a state

of satuiation is going on. In this latter case the effects of

the descendiiig wind will vary with circuuutances. It will

in general appear as a dry wind, but may produce local

showers, since it may act, through the sudden addition of

cold air, the part of a condenser.

Forests are great generators of rain. This is mainly due
to the peculiar radiative power of trees and vegetables. The
soil, wheie it is covered with vegetation, receives no heat

directly from the sun, and but little through contact with

the heated air. It may seem like a confusion of cause ati<l

effect to speak of vegetation-covered countries as rain-

generators, since abundant rain is so important a requisite

for the abuudant growth of vegetables. This is, however,

a case in which cause and effect are interchangeable, liaiii

encourages vegetation, and vegetation in turn aids in pro

ducing a state of the superincumbent atmosphere which

encourages the precipitation of rain. The result is that,

apart from external agencies, regions covered with abundant

vegetation, and especially with hi^h trees, present year

after year, and century after century, a ranker yet ranker

luxuriance of vegetable growth.

On the contrary, arid regions prevent, by their very

aridity, and consequently by the intense teat of the soil

and superincumbent air, the downfall of the showers which

would nourish vegetation. The result is, that even when
the soil itself is favourable, it is exceedingly difficult to

convert an arid into a vegetation-covered district, the want
of moisture being destructive to trees planted in such soils

with the object of encouraging rainfall. The process of

change must be a gradual one. On the other hand, the

improvement of a region over which rain falls too heavily

through overabundant vegetation is a comparatively simple

process, a judicious system of clearing invariably leading to

the desired result.

(To he continued.)

THE BRIGHTON P:LECTRIC RAILWAY.
By W. Slingo.

rilHE astonishment which was experienced by those of H^

X or our fathers who beheld the progress of a railway

train in the early days of Stephenson's public career, w. s

great indeed. ' It was cert.inly a fresh start in life's way^',

and fairly de?frved all the attention that was, and still is,

being bestowed upon it. The fteam locomotive has, how
ever, become so inimen.sely useful to us, that it may be fairly

regarded as having earned for itself a place amongst the

necessities of life. Nevertheless, strange and impressive as

was the idea of a string of carriages being hurried alcijg

the iron road at the behest of the engine, still mere
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strange and impressive would it be were wc to sec
the carriages going along without the engine, like so

many inanimate boxes, suddenly and mysteriously en-

dowed with life. And yet this is not altogether a wild
drcim, as will be conceded by any one who studies the cir-

cumstanoea pertaining to the Brighton Electric Railway.
Recently I adverted to an electrically-pro|ielled car, in

which the source of motive power lay in a few secondary
cells or accumulators stowed under the seats ; but when one
sees these accumulators, the air (.f mystery surrounding a
moving but horseless and engine less car is to a great extent
dispelled. One requires, however, a keener perception of
the laws of nature, a freer power of imagination to conceive
the po-sibility and practicability of a car or coach to travel

along a pair of rails, and pick up its power as it goes along,
and yet this is what is actually being done, not only at

Brighton, but also at Portru-h and a number of other
places. The principles upon which an electric railway
may be constructed and worked being satisfactorily, and,
albeit, modestly, applied at Brighton, and the subject being
fraught at the present moment with importance and
interest greater than have ever attached to it hitherto, a
brief description of that typical work may here be given.

It was on July, 1, 1883, that the iirst application was
made to the Brighton Corporation for pfrmission to con-
struct and work upon a portion of the Brighton beach the
first electric railway opened in Gre^t Britain. The neces-
sary sanction was granted on July 20, and, accordingly,
Mr. Volk set to work. He threw the greatest possible
enthusiasm into the task, and progressed so satisfactorily as
to be able to open his short railway for public use on the
autumn Bunk Holiday (Aug. 2) of 1883. The line started
opposite the well-known Aquarium, and ended at the Chain
Pier, a distance of about a quarter of a mile, the gauge being
2 ft., and the flanged rails weighing 20 lb. to the mile. The
rails were fastened by means of spikes to longitudinal
sleepers in. by 3 in., cross pieces being employed at
intervals of 4 ft. to keep the lino in position. The
sleepers were coated with Stockholm tar, as a preservative
against moisture, the presence of which would liave had the
double disadvantage of rotting the wood and afibrding an
ea.sy channel for the escape of the electricity, which, as will
presently be seen, is transmitted through the rails attached
to the sleepers. Very little was done in the matter of a
permanent way, the shingle being simply levelled up and
the sleepers laid upon it.

A small ornamental wooden car was built for the line,

and was fitted with seats on either side, as in an ordinary
tramcir, acconmio 'ation being provided for abuut a dozen
passengers. The weight of the car was 7 cwt.
Now for the motive power. An Otto gis-engine of two

horsepower nominal, and giving about three horse-power on
the brake, was fixed iu a shed at one end of the line, and
was used to drive a Siemens dynamo-electric machine of
the size known as D^. The dynamo yielded a current of
2-5 amperes, with an electro-motive force of 50 volts. An
electric motor was built by Mr. Volk, weighing about
2 J cwt, and fixed on the underside of the car, its terminals
being indirectly connected, respectively, to a wheel on cither
side of the car. The terminals of the generating dynamo
were connected to the rails, so that the electrical circuit
was completed through the motor when the car stood on
the rails. Ttie current, passing through the motor, caused
its armature to revolve at 700 revolutions per minute. The
pulley of the armature, 5 in. in diameter, was connected,
by means of a belt, with a pulley on a countershaft, 10 in.

in diameter, and this again by another belt to another
pulley, 12 in. in diameter, fixed on to one of the axles.
The speed of the car upon an incline of I in 100 was

about five miles an hour; while on the return journey it

was twice as rapid. At nighttime a twenty-candle power
Swan incandescent lamp, fitted on the roof of the car,

was supplied with current from the rails, and afforded

ample light for the purpose. The electrical resistance of

the rails was '05 ohm, and of the motor about '55 ohm.
The passage of the current, and consequently the progress

of the car, was controlled by means of a switch fixed at

each end of the car, under the command of the driver.

The same switch acted as a commutator, that is to say, the

driver was able, by its means, to control the direction taken

by the current in traversing the coils of the motor armature.

Manifestly, a reversal of the current in the armature pro-

duced a reversal in the direction of revolution made by the

armature, implying in consequence a reversal in the direction

pursued by the car along the rails.

One very remarkable t'aot is worthy of notice : it has sur-

prised every one in the world of practical electricity, and
that is, that although the line is on the beach, and no other

insulation is afforded than that abuve indicated, the loss of

current by leakage is extremely small—that is, in com-
parison with what might have been expected. It is asserted

that even on a wet day this loss did not exceed 5 per

cent, while on a dry day it was, of course, much less

than this. One reason for this is, doubtless, to be

found in the fact that tar affords but liitle hold for

films of moisture (which rather collects as isolated drops of

wafer), while, the beach being composed of coarse pebbles,

there was little harborage for water, which ran away before

it had time to accumulate.

On the opening day the car ran backwards and forwards

for eleven hours without a hitch, making 100 journeys,

and carrying a total of 1,200 pas.sengers. The interest

excited was, as might be imagined, very great, and
frequently the car was called upon to carry sixteen in-

.stead of twelve passengers.

The railway thus constructed and equipped continued in

use until Jan. 4, 1881, when the road was taken up pre-

paratory to extending the line to Paston-place, and making
alterations in the gradient t-o as to run under the Chain
Pier.

Last Easter the reconstructed and re-equipped line, a

mile in length, was Ofiened for traffic, and continues with-

out any material change. An elegant little " Station
"

was erected at the starting-point opposite the Aquarium.
The longitudinal tarred sleepers were exchanged for trans-

verse creosoted ones, -1 ft. 6 in. long, and laid three feet

apart. The new gauge is 2 ft 9 in. Where the line passes

under the Chain Pier, a very severe dip has to be made,

the incline being 1 in 16. Otherwise the road is tolerably

level. The generating apparatus is provided with a com-
fortable and commodious home in a vault in the sea-wall

opposite Paston-place. The engine—a Crossley Shorse
power gas-engine (consuming about 1,600 cubic feet of gas

par day of eleven hours)— drives the generator, which is a

Siemens D^ dynamo electric machine. A Siemens dynamo
is used as a motor, and is fixed to the under side of an

admirably-upholstered car. The weight of the motor,

switch, itc, is 7 cwt., which, considering the great

power possessed, is very low, or at about the rate of one-

twentieth of that which would be necessary were a steam

motor used for the purpose. This is a feature of great

importance, as the electric propulsion permits of a compa-
ratively lightly-constructed permanent way. The new car

is constructed to carry eighteen passengers inside and six

on each footboard, or a total of thirty. Three twenty-

candle power Swan lamps are provided, one being sus-

pended from the roof of the car, and one placed on the

tailboard at each end. The generator is capable of pro-
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ducing a current of 40 amperes, with an electromotive

force of 160 volts, while the motor absorbs 17 aniporos, so

that there is a considerable margin. It is estiuiatod that

in nine months the car has travelled some 25,000 miles.

Although only construct«»d to airry 30 passengers, it has

been known to carry 53, and on a single day 3,000
passengers have travelled the length of the line. So great

is the popularity of the undertaking, that in ten months
300,000 passengers have been carried. The fact of such

an extensive and continuous patronage is proof positive ihat

the line is an actual success, for there cin be no doubt
that the novelty has long since worn off for the great

majority of the travellers. Some of the townspeople have
made, and continue to make, strenuous etlorts to bring the

experiment to a close, the objection raised being that the

line is laid on the foreshore, which is ])ublic property. It

is to be hoped, however, that such objections will be over-

ruled. The line is in nobody's way, nor does it interfere

with the public use of the beach to any appreciable extent

—not ntarly so much, in fact, as do the hosts of boats

and bathiijg-machines which throng the beach. It is

gratifying to notioe that, from a monetary point of view,

Mr. Volk is in every way pleased. He finds that the

cost of haulage is but twopence per car-mile, while the

average earnings are one shilling and fivepencc—pro-

viding, therefore, an excellent margin for other expenses

incident to the sjstem.

As might be expected, Mr. Volk has not been free from

trouble in connection with his railway. He experienced

considerable difficulty in getting his plant together; carriage-

builders were chary of building for a new venture, and
wanted to be pnid before commencing the work. Storms
on one or two occasions washed away a part of the line.

The last trouble of this kind took place abont a week before

Christmas, when a large portion of the line was washed
away and the beach removed by the waves. A tall viadact

was built to level the line again, but, as soon as this was
finished, back came the beach to even a grcatsr extent

than it had previously existed.

As stated above, other electric railways have been con-

structed ; but this is given as a typical one, and as one in

which considerable difficulties have been overcome.

We thall look forward to the time when electric rail-

ways will be as common as, perhaps, any other mode of

travelling.

LIFE IN OTHER WORLDS.
By Richard A. Proctor.

(C/jntinaed from p. 211.)

AGAIN, if we compare any two members of the solar

system, except perhaps Venus and the Earth, we
cannot doubt th&t the duration of any given stage of the

existence of one must be very different from that of the

corresponding stage in the other. If we compare, for

instance, Mars with the Earth, or the Earth with Jupiter,

and still more, if we compare Mars with Jupiter, we cannot

doubt that the smaller orb of each pair must pass much
more rapidly through the different stages of its existence

than the larger. The laws of physics assure us of this,

apart from all evidence afforded by actual observation ; but

the results of observation confirm the theoretical conclu-

sions deduced from j^hysical laws. We cannot, indeed,

study Mars in such sort as to ascertain his actual physical

condition. We know that his surface is divided into

lands and seas, and that he possesses an atmosphere

;

we know that the vapour of water is at times present

in this atmosphere ; we can see that snows gather over

his polar regions in winter and diminish in summer

:

but we cannot certainly determine whether his oceans

are like our own, or for the most part frozen ; the whitish

light which spreads at times ovt-r land or sea may bo

duo to clouds or to light snow falls, for aught that ob-

fervation shows us ; the atmosphere may be as dense as

our own or exceedingly rare; the polar regions of the

planet may resemble the earth's polar regions, or may be

whitened l)y snows relatively quite insigiiilieaut in quantity.

In fine, so far as observation extends, the ]ihysical condi-

tion of Mars m>y closely resemble that of the earth, or be

utterly dissimilar. Itut wo have indirect observational

means of dtitermining the probable condition of a planet

smaller than the earth, and presumably older—that is, at

a later stage of its existence. For the moon is such a

j)lanet, and the telescope shows us that the moon in her

decrepitude is oceanless, and is either wholly without

atmosfhere or possesses an atmosphere of exceeding

tenuity. Hence we infer that Mais, which, as an exterior

planet, and much smaller than the earth, is probably at a

far later stage of its existence, has passed far on its way
towards the same state of d( crepitude as the moon. As
to Jupiter, though he is so much farther from ua than

Mars, we have direct observational evidence, btcauseof the

vast scale on which all the processes in progress on his

mighty globe are taking place. We see that his whole sur-

face is enwrapped in cloud-layers of enormous depth, and

undergoing changes which imply an intense activity (or, in

other words, an intense heat) throughout his whole mass.

We recogiiise in the planet's appearance the i-igns of as

near an approach to the conditions of the earth when, as yet

the gredter part of her mass was va|iorous, as is consistent

with the vast difference recessarily existing between two

orbs containing such unequal ipiautilies of matter.

Mars, on the one hand, ditit-rs from the earth in being

a far older planet—p-atei///, as respects the actual time,

which has elapsed since the planet was formed, and cer-

tainhj as respects the stage of its career which it has now

reached. Jupiter, on the other hand, differs from the

earth in being a far younger planet—not in years per-

haps, but in condition. As to the actual age of Jupiter

we cannot form so probable an opinion as in the case of

Mars. Mars being an exterior jilanet, must have hegun

to be formed long before the earth, and, being a much

smaller planet, was probably a shorter time in attaining its

mature growth. On both accounts, therefore, he would be

much older than the earth in years; while, as we have

seen, his relative smallness would cause the successive

stages of his career subsequent to his existence as an inde-

pendent and mature planet to be much shorter. Jupiter,

being exterior to Mars, presumably began to be formed

millions of centuries before that plarl^t, but his bulk and

mass so enormously exceed those o£ Mars, that his growth

must have required a far longer time ; so that it is not at

all certain that even in point of 3 ears Jupiter (dating from

his maturity) may not be the youngest member of the solar

system. But even if not, it is practically certain that, as

regards development, Jupiter is far younger than any

member of the solar system, save ])erhaps his brother giant

Saturn, whose greater antiquity and inferior miss (both

suggesting a ktt^r stage of development) may have been

counterbalanced by a comparative sluggishness of growth

in the outer parts ot the solar domain.

It is manifest from observed facts, in the case of

Jupiter, that he ia as yet far removed from the life-

bearing stage of planetary existence, and theoretical con

sideiaiions point to the same conclusion. In the case of

Mars, theoretical considerations render it extremely pro-

bable that he has long since passed the life-bearing stage,
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and observed facts, though, they do not afiTord strong
evidence in favour of this canclusion, suggest nothing
which, rightly considered, is ojiposed to it It ij true that,

as we have shown in former essays on this planet. Mars
presents many features of resemblance to our earth. This

planet rotates in a period not difllring much from our
day ; his year does not exceed ours so greatly as to suggest

relations unpleasantly affecting living creatures ; it has
been shown that there are oceans on Mars, though it is not

quite so clear that they are not for the most part frozen ;

he has an atmosphere, and the vapour of water is at times

present in that atmosphere as in ours ; clouds form there
;

snow falls, and perhaps rain from time to time ; ice and
wnow gather at the poles in winter, and are partially

melted in summer ; the land surface must necessarily be
uneven, seeing that the very existence of continents and
oceans implies that once, at any rate, the globe of Mars
was subjected to forces resembling those which have pro-

duced the irregularities of the earth's surface
;

glacial

action must still be going on there, even if there is no
rainfall, and therefore no denuding action corresponding
to that which results from the fall of rain on our terrestrial

continents. But it is a mistake (and a mistake too com-
monly made) to suppose that the continuance of those
natural processes which are advantageous to living crea-

tures, implies the existence of such creatures. The assump-
tion is that the beneficent processes of nature are never
wasted according to our conception?. Yet we see over and
over again in nature not merely what resembles waste,
what in fact /s waste according to our ideas, but an enor-
mous excess of wasted over utilised processes. The sun
pours forth on all sides the supplies of light and heat
which, where received as on our earth, sustain vegetable
and animal life ; but the portion received by our earth is less

than the 2,000 millionth, the portion received by all the
planets less than the 230 millionth part, of the total force

thus continually expended. And this is typical of nature's
operations everywhere. The earth on which we live illu-

strates the tiuth as clearly as the sun. We are apt to say
that it teems with life, forgetting that the region occupied
by living creatures of all orders is a more shell, while the
whole interior mass of the earth, far larger in volume, and
undergoing far more active processes of change—teeming
in fact with energy—contains no living creature, or at
least can only be supposed to contain living creatures by
imagining conditions of life utterly different from those we
are familiar with.

The mere continuance, therefore, on Mara of processes
which on the earth we associate with the existence of life,

in reality proves nothing as to the continued existence of
life on Mars. The surface of the moon, for example, must
undergo disturbances,—mighty throes, as the great wave
of sun-distributed heat circles round her orb once in each
lunation,—yet few suppose that there is life, or has been
for untold ages, on the once teeming surface of our com-
panion planet. The formation of Mars as a planet must
so long have preceded that of our earth, his original heat
must have been so much less, his small globe must have
parted with such heat as it once had so much more rapidly,
Hars lies so much farther from the sun than our earth
does, his atmosphere is so much rarer, his supply of water
(the temperature conserving element) is relatively as well
as absolutely so much smaller, that his surface must be
utterly unfit to support life in the remotest degree re-
sembling the forms of life known on earth (save, of course,
those lower forms which from the outset we have left out
of consideration). Yet at one time, a period infinitely

remote according to our conceptions of time, the globe of
Mara mu«t have resembled our earth's ia warmth, and in

being disturbed by the internal forces which cause that

continual remodelling of a planet's surface without which

life must soou pass away. Again, in that remote period

the sun himself was appreciably younger ; for we must
remember that although, measured by ordinary time-

intervals, the sun seems to give forth an unvarying supply

of heat day by day, a real process of exhaustion is in

progress there also. At one time there must have existed

on Mars as near an approach to the present condition of

our earth, or rather to her general condition during this

life-supporting era of her existence, as is consistent with

the difference in the surface gravity of the planets, and
with other differences inherent as it were in their nature.

Since Mars must also have passed through the fiery stage

of planetary life, and through that intermediate period

when, as it would seem, life springs spontaneously into

being under the operation of natural laws not as jet under-

stood by us, we cannot doubt that when his globe was thus

fit for the support of life, life existed upon it Thus for a

season, — enormously long compared with our ordinary

time-measures, but very short compared with the life-

supporting era of our earth's career,—Mars was a world

like our own, filled with variotis forms of life. Doubtless,

these forms changed as the conditions around them changed,

advancing or retrograding as the conditions were favourabhi

or the reverse, perhaps developing into forms corresponding

to the various races of men in possession of reasoning

j)Owers, but possibly only attaining to the lower attributes

of consciousness when the development of life on Mars was
at its highest, thenceforth passing by slow degrees into

lower types as the old age of Mars approached, and
finally perishing as cold and death seized the planet for

their prey.

In the case of Jupiter, we are guided by observed facts

to the conclusion that ages must elapse )>efore life can be

possible. Theory tells us that this mighty planet, ex-

ceeding the earth three hundred limes in mass, and con-

taining five-sevenths of the mass of the whole system of

bodies travelling around the sun, must still retain a large

portion of its original heat, even if we suppose its giant oi b

took no longer in fashioning than the small globe of our

earth. Theory tells us, moreover, that so vast a globe

could not possibly have so small a density (less than one-

fourth the earth's) under the mighty compressing force of

its own gravity, unless some still more potent cause were at

work to resist that tremendous compression—and this force

can be looked for nowhere but in the intense heat of the

])lanet's whole mass. But observation shows us also that

Jupiter is thus heated. For we see that the planet is sur-

rounded by great cloud-belts such as our own sun would bn

incompetent to raise,—far more so the small sun whicb
would be seen in the skies of Jupiter if already a firmament

had been set " in the midst of the waters." We see thac

these belts undergo marvellous changes of shape and colour,

imjilying the action of exceedingly energetic forces. We
know from observation that the region in which the cloud-

bands form is exceedingly deep, even if the innermost

region to which the telescope penetrates is the true surface

of the planet—while there is reason for doubting whether
there may not be cloud-layer within cloud-layer, to a depth

of many thousand miles,—or even whether the planet has

any real surface at all. And, knowing from the study cf

the earth's crust that for long ages the whole mass of our

globe was in a state cf fiery heat, while a yet longer peri( d

preceded this when the earth's globe was vaporous, we inf( r

from analogy that Jupiter is passing, though far moic
slowly, through stages of his existence corresponding with

terrestrial eras long anterior to the appearance cf life upn
the scene.

'
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We must, then, in the case of Jupiter, louk to a far

distant future for the period of the planet's existence as a

life-sustainer. The intense heat ot the planet must in

course of time be gradually radiated away into space, until

at length the tiaie will come when life will be possible.

Then, doubtless, will follow a period (far longer than the

life-sustaining portion of the earth's existence) during which
Jupiter will in his turn be the abode of life. It may be
that before then the sun will have lost so large a proportion

of heat that life on Jupiter will be mainly sustained by the

planet's inherent heat. But more probably the changes in

the sun's heat take place far more slowly than the changes
in the condition of any planet, even the largest. Possibly,

even, the e{»ch when Jupiter will be a tit abode for life,

will be so remote that the sun's fires will have been re-

cruited by the indrawing ot the interior family of planets.

For it must be remembered that the ])eriods we have to

deal with in considering the coolins of such an orb as

Jupiter are so enormous, that not merely the ordinary

timemeasurep, but even the vast periods dealt with
by geologists must be insignificant by comparison.

Yonder is Jupiter still enwrapped in clouds of vapour
raised by his internal heat, still seething, as it were, in

his primeval fires, though the earth has passed through all

the first stages of her existence, and has even long since

passed the time of her maturity as a life-sustaining globe.

It is no mere fancy to say that all the eras of Jupiter's

existence must be far longer than the corresponding terres-

trial eras, since we actually see Jupiter in that early stage

of his existence and know that the earth has passed through
many stages towards the final eras of decay and death. It

is, indeed, impossible to form any opinion as to the probable

condition of the sun or of the solar system when Jupiter
shall become fit to support life, seeing that, for aught we
know, far higher cycles than those measured by the
planetary motions may have passed ere that time arrives.

The sun may not be a solitary star but a member of a star-

system, and before Jupiter has cooled down to the life-sus-

taining condition, the sun's relation to other suns of his own
system may have altered materially, although no perceptible

changes have occurred during the relatively minute period

(a trifle of four thousand years or so) since astronomy
began.

(To be continued.)

CHAPTERS OX MODERN DOMESTIC
ECOXOMY.

XX.—THE FKAMEWOKK OF THE DWELLING-HOUSE.

STBUCTUEAL EXAMPLES (continued).

THE DISPOSAL OF HOUSEHOLD REFUSE.

IN" conjunction with the earth-closet system, a novel mode
of dealing with liquid waste, so as to meet the require-

ments of large towns, has been adopted by Messrs. Lawson
it Djnkin, of Bournemouth. Mr. Donkin's invention has
been aptly termed the " The Patent Combination Earth
and Water-Closet." By means of this apparatus the liquid

excreta, which usually accompanies each dejection, is made
to pass into a separate receptacle from that for the semi-

solid soil, and is conveyed away into the drain-pipes, or
may be collected in reservoirs for future treatment. The
woodcut. Fig. 11, shows that it consists of a basin. A, with
two sub-divisions. The foremost of these, C, forms a
urinal, whilst the nether compartment, B, is a pan for the
reception of the soil. The action of the seat serves to
turn the earth-valve, D, and thus to shoot out a charge of

earth into the soil-receptacle, A ; whilst an ordinary pull-

up handle, dotted in the figure, performs the double duty

of discharging the pan and flushing the urinal. The entire

Fig. 11.

device is a mechanical masterpiece ; it is quite original, it

thoroughly fulfils the objects of the designer, and compares

favourably in price with either water-closet furniture or

other apparatus of its kind.

We now come to the last and, from a combined utili-

tarian and sanitary point of view, the best form of dry

closet hitherto introduced ; inasmuch as it combines the

several apparatuses required for drying, sifting, and applying

the corrective re-agent, in a simple and strong automatic

whole, which is not only quite etTective, but labour-saving,

and thus overcomes the chief dililculty with regard to the

working of the dry system. It uses one kind of householcT

refuse—fine ash-dust—to destroy the pernicious influences

of excrement, and in doing so, produces a saleable commo-
dity of the highest value to the agriculturist.

We have already demonstrated the difference between
fire-place waste, consisting, as it does, of unconsumed fuel

and ash-dust, and the ash-dust alone, as correctives to de-

composition, and we pointed out that the difference between

the indiscriminate use of the former and the intelligent

separation of the latter constitutes the line of demarcation

between a midden, movable or unmovable, on the one

hand, and a closet on the other. This distinction serves to

distinguish Mr. Morrell's ai)paratu3 as a closet, because a
specially-prepared re-agent—sifted ash-dust—is used.

Fig. 12.

All the labour that is necessary to set the apparatus m-
good working order is shown by Fig. 12. The servant is
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here engaged in throwing house-sweepings and fireplace

refuse into an outhouse window. There her duty ends; a
duty which pi-rforoe must be performed in any case ; and
there does the work of the automaton commence. Fig. 13
is a sectional drawing of " Morrell's Patent Self-acting

Cinder-sifting Ash Closet," or " Combined
House Ashes and Earth Closet." The
second title here quoted is only very
seldom appropriate, viz , at such times as

the a^h dust from the house is in-ufficient

in quantity to meet the dtniaiids of the

closet, when it can be supi>le-

mented by a quantity of dried

loamy earth. The contents of

the servant's pail falls into the

place marked "unscreened
ashes " in Fig. 1 3, and thence

through th'^ opening on to

the top of a sifting screen,

shown above the part marked " ash dust." The action

of the seat on rising mcves the lever, dotted in the
figure, which in its turn tilts up the ashdust re-

ceptacle, and, in doing so, sifts the refuse; the cinders
fall ofl' the inclined p';in3 into a box belov^f, marktd

"cinders" in the figure, whll^t

the ash-dust, deprived of all

large particles, enters the recep-

tacle prep .red for it. At the
same time the tilting of the ash-

bos causes a fixed quantity of

the ash-dust to be discharged

into a terminal ppoon, which
acts as a distributor, and spreads

the reagent evenly over the soil.

The cinders may be removed
from time to time through a
side-door shown in Fig. 14,

whilst the soil-pail is capible of

Ijeing taken out in the same way. Fig. 1-t shows a compact
form wliic:i may with advantage be placed in a bath room
or up-tairs cou'partnunt : slightly modified, it forms a
handsome piece of furniture for a bed room or sick-room
commode, whilst the cost of even the most expensive form
is 60 low, that it could be adopted in the houses of the
poor. The absorbent and deodorising properties of coal

ash-dust, freed from cinders, are such as to place it in the
first r.ink of dry-closet re agents. We have subjected it to

severe tests, and find from our experiments that it is quite
efBcajious. Its admixture with the soil in the production
of a v,al.i.ible manure we have already referred to at length
in a former paper.*

The tieat ..fuc of liquid waste by the ash-closet system
has been made the sulject of a new invention by Mr. J.

Oonyers Morrell, and he has succeeded so perfectly in this

that the only olistacle to the introduction of his appliance
in large towns has been finally overcome. The apparatus
was exhibited for the first time on March 2, 188.5, at the
Architectural and Building Trades Exhibition. It is sub-
sidiary to the cloet appliance, and consists of a galvani-ed
iron tank, in the sha|.e of a semi-cylinder on wheels, the
ends of which are clewed. The compartment thus formed
is divided by a partition, as shown in Fig. 1.5, the basal
moiety of which is perforated. The first chamber acts as
a soil-receptacle, whilst the sifted cinders fall into the
second division. Excess of liquid that may by accident be
poured into the soil-receptacle and remain unab.-orbed by
the ash-dust, or the bquid waste from nursery chamliers,

passes into the cinder-containing division. All bedroom
and other house-slops may be poured into a basin leading to

the cinder trough, which thus acts as a preliminary and
constantly renewed filter. The liquid thence passes out

Kxowledgf:, Dec. 20, 188-1-, pp. 523, 524.

Fig. 15.

^^^.;vW

through a pipe from that trough, the proximal portiois

of which is detachable, and filled with a prepared granular
carbon ; this acts as a second and more perfect filter; and
the efiiuent, tolerably purified and innocuous, may thence
be discharged into the gully for sink-water, and thus into

the surface drains, or may be used for purposes of irriga-

tion. In the suburbs of London, and especially in country
towns, villages, and isolated farmsteads and mansions, the

cinders may be shunted into a side box, and all the licjuid

waste from the second receptacle pass unfiltered into pipes

leading to the loose drains of gardens and arable land ; the
immediate result of this would be an increased and rich

harvest.

We have now shown, that through these modern im-
provements, the dry system for the disposal and utilisation

of household refuse has reached a stage at which ic can be
profitably employed, not only in country villages, but even
in large towns ; and it only now remains for our local

suburban boards to adopt the system, in order to ensure

the happy results of freedom from preventible disease,

decrease in the rates and taxes, healthy homes for the
poor, and the enrichment of the soil.

THE NICARAGUA CANAL PROJECT.*
rilHE idea of a ship canal across Nicaragua, which should

X. utilise both the Sau Juan and Del Medio rivers and
Lake Nicaragua, is over a century old. Long before the
formal conclusion of hostilities between Great Britain and
the revolted colonies which were soon to become the
United States, two colonels of the Briti>h army made a
secret survey of the routes possible, and in 1870, Captain,

afterwards Lord, Nelson attempted to seize the country,

with a view to a ship canal in the near future. During
the succeeding seventy years the Cabinets of Westminster
and Washington found in this Nicaragua project their most
fruitful subject for diplomatic bickering—until, in fact, the

Crimean War and the Mutiny on the one hand, and the

great conflict with the Confederate States on the other,

diverted English and American attention to more urgent

matters. Now, after the last seiious movement towards
constructing such a canal by private enterprise has been

* This article from onr valued contemporary Engineering, is

inserted as a fitting supplement to that finished in last week's
Knowledge, on the Tehuantepec Ship Railway.
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dead for a quarter of a century, tlio Unite.l States Govern-

ment i-evivities the subject by a proposition to build, pi»y

for, and luaiutiiii a ship ciinal from Gi(Hti)«u to Brito, and

a treaty with Nicaragua providing for this is before the

Senate of the United States for continuation.

The questions raised or suggested by the old project in

this new form—the feasibility of the ])lan, its probable

cost, when it can be completed, the engineering and climatic

dilficulties to be surmounted, its etlect upon the rival

schemes at Panamn and Tt-huautepec, theprnspects it opens

to the business world, the political complications it may
involve—are as interesting as they are numerous.

The plan proposed is that of A. G. Menocal, civil engi-

neer of the United States Navy, who has been for years

deeply interested in the subject, aud who is now on the

ground with a party sent by the American Government,
making the final survey?. The canal is to have for its

Atlantic terminus the little city of San Juan de Nicaraguii,

or Grey Town. Thence a cut less than twenty miles

through easy, level country will bring the works to the Sau
Juan river, intersecting it at a point ju^t above the Rio
Colorado. The remainder of the San Juan will be utilised

up to its source. Lake Nicaragua, and then the course will

be straight across that body of water to the mouth of the

Del Medio river. Thence a cut of 16 33 miles brings it

to the waters of the Pacific. The entire length of

the canal, as proposed, is 181 -20 miles, and of this

il9o2 miles will be by lake or slack water. The
engineering difficulties, which are by no means extraordi-

nary, will, of course, be found in the remaining Gl Tl milesof

canal proper. In ascending the San Juan valley after

the river is reached, four dams in the river will be

needed, and three short stretches of canal must be dug to

get around rapids, the entire length of which will be 3 51

miles. These, however, and the locks they involve, pre-

sent no specially arduous problems. It is when the

farther side of the lake is reached, and the task of getting

down 134 ft within seventeen miles, through a moun-
tainous range, is confronted, that the real work begins.

Here there must be at least eight lockf, and for the first

five miles from the lake towards the Pacific the cut

necessary in the average will be over 100 ft. Thence on-

ward to the coast the work will be much lighter. At
their very worst, these obstacles to be overcome are small

and simple incom|iarison with the tasks at which M. Lesseps'

engineers are toiling 300 miles further south, and the

scientific sponsors of the Nicaragua plan laugh at them as

bagatelles. The work outlined above being done, nothing

remains but to fashion the little bay at Brito into a

harbour, and dredge out the harbour at Greytown.
Twenty-five years ago the latter was deep and good, but

has latterly become choked by deposits from the San
Juan river. This sediment, however, comes from the

portion < f the river below the point where the canal is

to tap it, and, once the haibour is cleaned, it will be

easy to stop the silt deposit by closing the old mouth of

the stream. The harbour works on buth sides will be
extensive and moderately costly, but not difficult.

The whole question of cost is dealt with in fioures so

small, comjiared even with those which Paris stockholders

have already heard, to say nothing of those which soon

must come to their ears, that the marvel goes in studying

them that the canal they represent was not built long ago.

The lowest estimate of ex| ent-e is that of Mr. Childs, one
of the best engineers of his time, who conducted the sur-

veys of thirty odd years ago, and who reported that the

work would cost i!9,000,000. The present outside estimate

of Mr. Menocal is £13,000,000. Some of its other advo-

cates place the maximum cost at £16,000,000, but that is

tho limit. Assume, as the Americana have generally in

canvassing tho subject, tliat £20,000,000 will, in round
numbers, bo rt quired before tho work is completed, and
there is still a very striking diflVienco between this

Nicaragua pnject and the Pan ana Canal.

This did'erenco in cost is only cue of many advantages

that the noithern route seems to possess over M. do

Lesseps' Bcheme, but it is the most conspicuous. The
great French promoter announced in 1880, before tho

P.mama stock was ollVrcd in the market, that the contracts

had all been entered into to construct the canal for

500,000,000 francs (£20,000,000). In September last the

fourth iKs\ie "f bonds was made, representing an aggregate

sum of 7G8,G93,500 francs, and 30,497,740 trancs interest,

and yet this iudchtednets, in itself £7,000,000 above what
was to be tho entire cost of the canal, finds the work of

digging advanced one-fifth towards completion, with the

chances of a constant increase in the expenses as the years

go on. To be sure, the estimates of cost in tin: Nicaragua

scheme arc nothing but estimates, but they arc tlie results

of twenty surveys, aud of tho serious studies of many
experts, who have given years to the work, whereas M. de

Lesseps made his figures with a light heart, after a some-

what sanguine investigation of the ground.

One i'liportant feature in the cost of the Pananca work,

and a most threatening element in its future, if it is to

have any future, is, of course, the excessive rainfall, and

the tendency of the Chagres river to violent freshets. At
the Paris Uanal Congress, it was shown that even a dam
along the most dangerous part of the river, over a mile long

and 140 ft. high, would not certainly protect the canal

from ravagps by flood, yet this oi.ly tolerable guarantee

would cost £0,000,000. What it will really cost to guard

the Panama Canal efiectively from this peril, if indeed it

can be done at all, no one knows, and, thus far, no attempt

has been made to determine. There is no such trouble in

Nicaragua, where the climate is equable, aud the rainfall

as moderate as it is in Italy. This leads naturally to the

consideration of the relative healthfulness of the two

sections. Remarks upon the hcalthfulness of Panama
may be as brief as the historic chapter on snakes in Ire-

land. It is the pest-house of the world. But a single

illustration is needed to show the diflerence. Of the thirty-

two persons who accompanied Dingier- to Panama, only

twenty were alive at the beginning of the second year, and

hundreds of the officials and workmen on the canal have

died annually. Of all the engineers, experts, and work-

men, who at one time and another have surveyed the

Nicaragua route, not one suffered physically from the ex-

perience, Nicaragua's mortality list is c .ntiderably below

the average of tropical countries ; that of Panama is far

and away tin: highest known.

Of great importance, too, arc the facts that all the

material necessary for construction ( f locks, damn, ic, as

well as for the maintenance of the force engaged in tho

work, are close at hand in Nicaragua, which is not the case

at Panama ; and that this northern canal w(,uld not merely

furnish a short cut to the Pacific, but would open up for

trade, immigration, and investment a fertile and naturally

wealthy country. To conclude, the Nicaragua Canal can

be built within live } e irs, or long before the Panama Canal

is finished.

The single objection to the project is that it involves at

least elevi'ii locks—and, no doubt, at first jjlince, the

Panama dream of a sea level cluncel, with only one tide-

lock, is much more alluring. But there are other things to

be considered, not least among them the fact that tolls on

the Nicaragua Canal can be cut much below half the

Panama charges, and bear the same relation to the invest-
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ment. Then, again, the records of the largest lock in the
yorld, that in the St. Mary's Falls Canal ^80 ft. wide,
.">15 ft. beween gates, 18 ft. lift), show the average time in
locking vessels through to be seventeen minutes, or, with
five minutes for clearing the lock approaches, twenty-two
minutes. "With improved appliances the time could be still

further reduced, but allow a full thirty minutes, and forty-
eight vessels could be passed in a day : giving them an
average of only 2,000 tons, and counting but 300 transit
days, we have a possible aunual passage of 28,800,000 tons.
The Suez Canal in 1883 passed 8,000,000 tons, and paid
handsomely. As for the other time consideration, that of
delay in the voyage, the matter of six or eight hours to be
taken up in locking through, would be more than offset by
the absence of trade winds off the Atlantic Panama coast.

As for the profits, it has long been apparent that one
canal across the neck between the Americas would pay. If
there were to be no rival, the Nicaragua Canal would rival
the Suez as an investment. If there are to be two—and
if the credulity of Parisian speculators and investors holds
out, this contingency will some time or other become a
certainty—it is a nice question whether one would kill the
other, or there be business enough for both. Starting upon
the fair basis that the Nicaragua Canal will have to earn on
an investment one-third that of Panama, and that her lockage
is offset by the latter'a combined absence of trade-winds
and prevalence of contagion as disadvantages, it can be
seen that the former has the odds on its side. The pro-
moters of the Panama Canal talked about 6,000,000 tons
annually at 12s. per ton, and a net annual profit of
X2,200,000. The Menocal estimates have been based on
3,000,000 or_ 4,000,000 tons, and a much smaller charga
It is very difficult to sifely estimate the tonnage which
such a canal would attract, for it would create trade as
well as divert it. But, as the bulk of this trade would
of necessity be American, in the sense of being either
bound to or from an American port, the fact that the
Nicaragua route is much nearer the States than the
other, would surely weigh, especially when it ran in
the line of economy. Captain Eada based his Tehauntepec
ship-railway upon this idea of getting as near as possible to
the United States, and withdrew the Bill for it from Con-
gress as soon as the Nicaragua treaty was broached, because
he saw in the latter a rival for the American trade which
he did not fear at Panama. This is in itself distinguished
testimony to the value of the idea that the strictly American
trade would go to Nicaragua as against Panama. The
grain product shipped from the Pacific States to Europe is

2,000,000 tons alone, and the vessels going for this pro-
duct, in ballast or with coal and iron, make another
million. It is safe to rate the whole trade at 4,000,000
tons, perhaps, and if the canal get this at 8s., there
would be a revenue of £1,000,000, or say, after deduct-
ing expensas, a round £1,000,000 on an investment of
£20,000,000. After this, which gives a fair five per cent,
what is there left for the Panama Canal, if the two are in
rivalry 1 England will have her great trade with the
Pacific side of South America, first of all, and then
her route to New Zealand will be shortened by 1,.500
miles. From London to Sydney, however, will be 12,.300
miles by the isthmus, against 11,.jOO via Suez, so that the
canals will not greatly affect, certainly not revolutionise,
our Australasian Hues of communication. If all our tonnace
to the Peru Chili coast and to New Zealand, Hawaii, ic.,
.sought out M. de Lesseps' canal, and was followed by
every other merchant flag of Europe bound for those
waters, the aggregate would not reach 4,000,000 tons. If
the Panama Canal passed this tonnage annually at 83. it

could not pay expenses and interest If it charged double

that rate, as would be necessary to get a dividend—why
then this tonnage too would go to Nicaragua.

It was the consciousness of this which led to the tumble
of Panama stock, and the anxious rush to unload it on the
Bourse, when the news of the Nicaraguan treaty reached
Paris. For, by all human rules, a Nicaragua Canal means
bankruptcy to a Panama Canal—particularly to such a
Panama Canal as we are like to have—and if even the
French capitalists who have been led by M. de Lesseps into
the morass can see this, it ought to be tolerably clear to the
rejt of the world. There is no probability either of France
lending official aid, financial or otherwise, to the scheme,
for M. Ferry has quite enough demands upon his courage
and credit, without seeking fresh trouble gratuitously
elsewhere.

FIRST STAR LESSONS.
: • By Rich.\rd a. Peoctor.

THE constellations included in the twenty-four maps of

this series are numbered throughout as follows (the

names being omitted on the maps, to clear these as far as

possible from all that might render the star-grouping less

distinct) :

—

0.

10.

II.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ursa ilinor, the Little Bear
{a, the Pole Star).

Draco, the Dragon (a,

Thuban)
Cepheus, King Cepheus.
Cassiopeia, the Lady in the

Chair,

Perseus, the Chariipion (/3,

Ahjol, famous variable).

Auriria, the Charioteer (a,

Capella)
Ursa Major, the Greater

Bear (a, ;3, the Pointers).

Canes Venatici, the Hunting
Dogs (a, Cor Caroli).

Coma Berenices, Queen
Berenice's Hair.

Bootes, the Herdsman (a,

Arcturus).

Corona Borealis, the Nor-
thern Crou-n.

Serpens, the Serpent.

Hercules, the Kneeler.

Lyra, the Lyre (a, Vega).

Cygniis, the Sv:an (a,

Arided ; (i, Albires).

Pegaius, the Winged Horse.
Atidromeda, the Chained

Lady.
Triangula, the Triangles.

Aries, the Pam.
Taurus, the Bull (a, Aide-

baran ; ri, Alcyone, ciaei

Pleiad).

Gemini, the Tuins (a,

Castor ; /3, Polhii).

22

23
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Cancer, the Crab (the

cluster is the Beehive).

Leo, the Lion (o, Regulus).

Virgo, the Virgin (ct, SpicaJ
Libra, the Scales.

Ophiuchxts, the Serpent
Holder.

Aquila, the Eagle (a, Altair),

Delphinus, the Dolphin.
Aquarius, the Water Carrier.

Pisces, the Fiihes.

Cetus, the Sea Monster (o,

iSira, remarkable va-

riable) .

Eridanus, the River.

Orion, the Giant Hunter
{a, Betelgeuz ; iS, Rigel).

Cams Minor, the Lesser Dog
(a, Procyon).

Hydra, the Sea Serpent (j,

Alphafd).
Crater, the Cup (o, Alkesy.

Corvus, the Crow.
Scorpio, the Scorpion (a,

Antares).

Sagittarius, the Archer.

Capricornus, the Sea Goaf.

Piscis Australis, the Sou-
thern Fish (a, Fomal-
haut).

Lepus, the Hare.
Columha, the Dove.

Canis Major, the

Dog (o, Sirius).

Argo, the Ship.

Greater

THOUGHT AND LANGUAGE.
By Ada S. Ballin.

YI.

I
HAVE already pointed out as briefly and clearly as

possible that the origin of gesture may be found in

the outward manifestation of feeling, and have glanced at

the origin of emotional expressions.

Animals of every form of life transmitted to their off-

spring their own physical conditions, and with them neces-

sarily their sensations. These inherited sensations would
naturally produce under similar conditions similar mani-
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Harch 25 at 10 o'clock.

KIGHT SKY FOK MARCH (Second Map of Pair),

Showing the heavens as they appear at the following hours :

—

I
March 29 at 9i o'clock.

|
April 1 at 9t o'clock.

festations which might, therefore, be considered as

instinctive.

Some writsr-', however, have tried to prove that gesture

is wholly imitative ; but such an hypothesis is most

unsatisfactory.

In the lower animals gestures expressive of feeling in

common with other instincts are developed so early that

the possibility of their arising from imitation is almost

precluded, and the hypothesis receives its death-blow when
we find gestures of this class performed by tliose in whom
imitation had been rendered impossible by circumstances.

A very notable example of this is afforded by the case of

Laura Bridgeman, who was quite blind, as well as deaf and

dumb. She would laugh, clap her hands, and stamp for

joy ; blnshed ; wept for sorrow. When, by means of touch

and the deaf-and-dumb finger-language, she was told any-

thing ludicrous, she assumed a roguish expression, biting

her li|s with an upward contraction of the facial muscles,

as is observed in ordinary persons trying to suppress a.

laugh. When exonerating herself from blame, she would

shru" her shoulders, turn in her elbows, and raise her eye-

brows—that characterii^tic group oF gestures most familiar

to us as made Vjy French and Italians. She was observe.-''

to use many other expressions and gestures which could-

not possibly Lave been imitative, owing to her unfortunati*

condition.

As already remarked, it is as expressing emotions that

voice for the first time comes into play. It is a usual coi -

comitant of facial and other expressive movements, and in

a measure supplements them in the language of signs, 1 y
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calliDg another sense to its aid, so th:it emotions may be
comprehended equally well by sight or hearing.

The character of the voice alters in loudness, quality, and
pitch accoiding to varying emotions. This is so in the

lower aniuial-i, and in man from a very early age.

Musical notes are uttii-ed by many animals. Darwin says

that one of the gibbons produces an exact octave of sounds,

ascen'ling and descending the scale by semitones. Romanes
remarks, that, although there is no evidence that any other

animal except the Jiylobates iigilis has a delicate sen^e of

pitch, " I have heard a terrier, which used to accompany
a song by howling, follow the prolongi^d notes with some
approximation lo unison, and Dr. Hu^gins, who has a good
ear, tells me that his large mastiff, ' Kepler,' used to do

the same to prolonged notes souuf!ed from an organ.'*

Some rodents also are able to produce correct musical

sounds, »nd an account is given of a singing hesperomys,
by the Rev. S. Lockwood.f

Variations of voice are interpreted in the same way as

other ao'icms expressive of feelings; they are instinc'ive

and involunta'3'. For as the expressiims of the feelings

are instinctive, they are instinctively understood by the
individual in reference to his own feelings, as far as he
posse ses the emotions from which they spring.

MonkeyH, according to Reugger, distinguish the tones of

voice and the facial expressions of their masters. Tliis is

certainly the case with the dog, who knows when his

master is pleased or angry, understands when he chides

him, and expresses sympathy when he is sorrowful. The
dog understands a compassionate tone and bearing so well

that he will sometimes try to impose on those who
manifest it.

A friend of mine has a splendid Newfoundland, which
sutfrred ,«otne months ago with rheumatism in one of its

paws. During its illness it was much petted, and treated

to muny unusual delicacies, and it now frequently pretends
to be ill in the hope of obtaining by this means similar

indulgences. Having been told of this I assumed an
expression of great pity, and said in a compassionate
voice, "Poor Jumbo! I'm afraid he's not at all well.

He must have some cake." The dog at once lay down on
his side, holding up the paw in which he had previously
suffered, and moaned in a heart-rending fashion. Histoial
•chaiige of demeanour was so sudden that I coidd not help
laughing at the artfulness of his ruse.

This same dog has the emotion of compassion strongly
developtd in himself, and has more than once brought a
halfstarved m >ngrel hoii:e to hive it fed.

I shall have further occasion to speak of my canine
friend, Jumbo, when discussing the question of how far the
lower animals are capable of understanding words as such;
but that they understand the expression of emotions by
gesture and voice, both in animals of their own and other
species, as well as in man, is so obvious to all who come in

contact with them, as to render discussion of the [loint

unnecessary. I may, however, refer to an interesting case
quoted by Romanes^ from a writer in Nntur<;, who kept a
number of gibbon apes (hijlohates ar/iliti) in his garden.
He says :

—
" Tuese live free from all restraint in the trees,

merely coming when called to be fed. . . . And I have
frequently noticed that a cry of fright, pain, or distress

from one would bring all the others at once to the corn-

plainer, and th^y would thtn condole with him, and fold

hira in their arms."

If we look on the other side of the ]iioture, we find that
in this respect man has a great advantage over the animals

;

* " Mental Evolution in Animals," p. 98.

t America:i Naturalist, Vol. V., December, 1871, p. 701.

X " AniDial Intelligence," p. 47-3. •i'-.\.«.-..

for, while the lower animals do not possess,* number of the

emotions displayed by man, and the signs of these emotions

are, therefore, meaningless to them, man possesses nearly,

if not quite all, the emotions of which the lower animals

are capable, and, being enabled to recognise them, can gain

a greater insight into their inner life.

We recognise in animals anger, jealousy, envy, emula-

tion, disappointment, grief, Jove, parental affection, sym-

pathy, self-denial, joy, and many other emotions and
shades of emotion more or less complex. We are even

enabled to obtain a knowledge of the psychology of creatures

so far removed from us in the scale of life as the earth-worm

and the ant by observing certain manifestations in them
about which we reason by analogy with our own mental

processes. An extreme instance of this is given by Mr.
Langshaft in his " Treatise on the Honey-Bee": "There
is an air of roguery about a thieving bee which, to the

expert, is as characteristic as are the motions of a pick-

pocket to a skilful policeman. Its sneaking look and

nervous, guilty agitation can never be mistaken.

An observation bearing on the subject of our compre-

hension of emotions in animals through voice was made by

a correspondent in the Daily Tehijrafh for December 17th

last, in the person of a Pomeranian. He says, " Shan
can, however, argue, and does so in the most iojuied tones

when he has been a ' bad dog ' and we show him the stick.

His voice rises and falls like that of a person wrongfully

accused."

As a rule, people do not imagine what an important

part emotional gestures, including voice and those other

gestures of which I shall speak hereafter, play in language.

This fact was very forcibly impressed upon me by a personal

experience, which will serve as an illustration.

About a year ago a Russo-Jewish Opera Company was
playing in England, and the edit ir of a paper, under the

impre-sion that the libretto would be in Hebrew, asked

me for once to act as dramatic critic. My brother,* who
is an excellent Hebrew scholar, accompanied me to the

theatre. We soon found, however, that the play was not

in Hebrew, but in a mixed jargon, of which we did not

understand a dozen words throughout the five acts. Hence,

in order to understand the play, we were I'pdiioed to the

observation of voice and gestures ; but our interest never

flagged, and in a subsequent discussion we thoroughly

agreed on every point in connection with the rather com-

plicated plot. Without even knowing as much as the

name of the language or dialect in which the play was
spoken, I wrote a review of it, minutely describing the

plot as it appeared to me, which, on inquiry, I found to

be correct in every detail. Doubtless others who have

witnessed plays in languages with which they were unac-

quainted will be able to corroborate our evidence on this

subject.

Having now dealt rather fully with those gestures in-

cluded in my first class, expressive of feeling, and with the

interpretation of the same, I shall proceed in my next

article to consider the other two classes of gestures— those

which express Will and Thought.

The snow-storm which visited the South of England last Sunday
morning caused very considerable damage to the telegraph and
telephone wires. Wires were broken and poles were strained out of

position in all directions, and but for tho energetic Rction of those in

charge of the system, an almost complete breakdown must have
ensued. Of tho London local telegraph wires, and thofo running
from London southwards and westwards, about 150 were down.
Wires going north suffered very lightly.

* Mr. F. L. Ballin, co-author with me of " A Hebrew Grammar,
with Exercises." (Kegan Paul, Trench, & Co. 1881.)
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Herr RuDOLPn Falk, of Vienna, who appears to ho

the author or pr. niulgator of some new theory of earth-

quakes, is of opinion that explosions in mines are for the

most part coincident with them. Regarding earthquakes

as imtuinent on or about March 30, June 12, and
July 12, he urges the observance of the greatest caution in

mines about these dates. As towhitllerr Falb's ])articular

hypothesis may be, I am unfortunately ignorant, but as ho

has now aBorded a crucial test of its truth by such very

definite predictions as these, an excellent ojiportunity is

atlbrded to iihysicists of testing its truth. Ars prohat arti-

Jicem : and we shall see—what we shall see. The one fact

which, 6o tiT, seems tolerably well established in connee-

tion with the ghastly catastrophes which form the subject

of the Austrian savant's prophecy is that they ajipoar to be

immediately sequent upon heavy falls of the barometer.

1 NOTE that Wolf is about to commence a series of experi-

ments at the Paris Observatory for the redetermination of

the ve'ocity of light. The type of apparatus to be employed

by him is not stated. It will be curious and interesting to

see how far his tinal results differ from the most trustworthy

ones we now possess : I mean those derived from tlie

delicate and almost exhaustive investigations of Comu, in

France, and Michelsen, in the United States.

The eclipse of the sun on March 16 seems to have been

very favouraV.ly observed in New York and other p.arts of

the United States. The eclipse was an annular one, but as

its central line passed considerably to the noith of New
York, it would obviously only be seen there as a partial

one. The reader may determine the Hue of central eclipse

approximately for himself by drawing one on a map of

North America from Disco Itland to the west of Green-

land, across Hudson's Bay, and through Manitobi to Cape

Mendocino, in California. This will give a rough idea of its

path.

From the current number of del el Terre, I learn that M.
G. A- Him proposes to determine the temperature of the

strata of the sun underlying the photosphere, in the follow-

ing way :— According to an equation given by Weisbach, a

direct relation exists between the initial temperature of a

gas escaping from a reservoir into a region of less pressure,

and the velncity of the gaseous particles. Now, Young
and others have observed and approximately measured the

stupendous and almost inconceivable velocity of theup-rush

of some of the solar prominences, and from these data M.
Hirn deduces the temperature of the region whence the

gases composing them issued as 2,000,000' (presumably

centigrade) !

The same excellent little periodical also notes an attempt

by le Pere Thirion to account for the supposed satellite of

Venus, which observers have from time to time imagined

that they have seen, by the supposition that it is

an image of the planet reflected from ice-crystals in the

highest regions of the atmosphere. But, in jcsthelic

language, this is " tao too "
!

Mark Twain oracularly says, "You cannot bet any-

thing on dreams." When I see it snowing heavily at the

date of the equinox, it occurs to me that his remark would

be equally applicable to our charming English climate.

Everyone who is anxious tliat Sunday should be really

kept holy— in other words, should Vie devoted to the moral

and intellectuwl advancement of the people— will rejoice at

the result, of the n ception of the deputation of the Sunday

Society by the trustees of the National (Jallery on Tuesday

week. The newspaper repoits state that

—

Sir Uenry Laynrd, on bclmlf of the trustees, expressed tlie

pleasure tliey Imil limi in receiving so influential a deputation, and

amid fjrent applause lio stated that tlio trustees, haviuf^ cons^idernd

the request of the dp)>nlntion, bud by a mujoiity come to tho d'>

cision that the National (lalle'ry (nif;ht to Ijo opened on Sundays.

The trustees, however, could not of their own action settlo tho

matter, but if tho llouse- of Commons would express afiproval, llio

trustees would gladly see the Cialkry open to tho people on Sundiy

afternoons.

Hence it has come at last to a question of finance, and 1

am loth to believe that a (iovernment which can squander

money so indefensibly as it has been squandereel uiany a

time and oft at South Kensington, will refuse to devote an

utterly insignificant annual sum to the provision of some

couuter attraction to the public-house ; which is now
offered as the sole alternative to church (or chapel) for tho

Sunday recreation of the working man.

Since the preceding jiaragraph was written the question

has been discussed, on Lord Thurlow's motion, in tho

Hou."^e of Lords, with the lesult that, on a division, the

numbers were equal. Such a result in the teeth of tho

dead weight of professional opinion on the Episcopal Bench

can have but one possible signification, the tiiumph of

common-sense must bo imminent.

I WOULD add one more notice here to the stereotyped

ones at the head of our Corresjiondence Columiw. It is

this, and is addressed to the noble army of literary

aspirants who persist in sending me bolsters of MSS. for

insertion in the columns of Knowledge. I neither can

NOR WILL RETURN REJECTED LETTERS, ARTICLES, SKETCHES,

OR ANYTIiING ELSE, UNLESS THEY BE ACCO.MPANIED I)Y

ENVELOPES rnOPERLY DIUEOTED AND SUFFICIENTLY STA.MPED.

Is THp; Christian Disi'KNsation Closkd?— I ask this question

in all gravit}-. Some, when they hear of certain modern savageries,

associated by many with glory (because of the " pomp and eircnm-

Btance of glorious war"), are apt to ask somewhat sneeringly whe-

ther the Christian dispensation has begun. But I ask without any

sneer if it has ended, simply because I find myself rather roundly

denounced for saying that Professor Piazzi Smyth, and the Pyramid-

alists generally, announced the world's end about tho year 1881 ;

whereas, say his defenders, what he really referred to was the end,

not of the world, but of the Christian dispensation. I am to infer,

this being tho case, that cither tho Pyramid prophecy has been mis-

interpreted (not to say that the whole idea of Pyramid prediction

has been a wild and fanciful conception) or else that the Christian

dispensation came to an end somewhero about the year 1881 or

1KS2. Now, I know that Professor Piazzi Smyih recognises in the

events which have taken place in Egypt since 1881 the beginning of

the end, and that when the comet of 1882 appeared he spoke as if

the end of the world were actually at hand. But I had not sup-

posed that even he imagined the end of the Christian dispensation

had actually arrived. (If course, if tho Pyramid Grand Gallery

symbolizes the Christian Dispensation, its length in Pyramid inches

representing the duration of Christ's reign on earth in years, then

the end of that kingdom must have arrived in 1882, since by no

possible contrivance can the length of the gallery be made to re-

present more than 1,882 pyramid inches. But it would be well if

tho Pyramidalists could bo persuaded to say which horn of the

dilemma they prefer to sit on. Either iho pyramid is not what
they have so long asserted it to be- a miracle in stone—or else the

reif'n of Antichrist began somewhere about the year 1882, at latest.

Utruni horum mavin accipe.— II. A. Prociob, in Newcastle Weekly

Chronicle.
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SOME BOOKS ON OUR TABLE.

Astounding Modem Scripture Discovery. By Jonx
Wood. (Liverpool : Adam Holden.)—When we say that

the author of this trash has previously published a work

to show that the sun moves round the earth, and not the

earth round the sun ! and that hence '• scieutitic opinion is

a scientific fiction and nonentity," the reader will ktiow

pretty well what to expect. Mr. Wood's " Discovery " is

that no rain fell before the Noachian Deluge. Is there no

geological museum in Liverpool, or quarry near it, in which

be can see fossil rain-prints in slabs of sandstone %

The Metaphysical Aspect of Natural History. By
Stephen Monckton, M.D., F.R.C.P. (London: H. K.

Lewis, 1885,)—With the purely theological part of Dr.

Monckton's work we have no concern here. Drowning

men catch at straws, and the possibility of the truth of

apparitions, telepathy, and mesmerism is pressed by him

into his argument. The major part of his little volume is

Paley-and- water.

The Sun: a Familiar Description of his Phenorihnw.

lly the Rev. T. W. Webb, M.A., F.RAS. (London:

Longmans, Green, k Co. 188-5)—In connection with

astronomical literature there aie few modern writers to

whom Dr. .Johnson's words concerning Goldsmith can be

more appropriately applied than to Prebendary Webb

;

for, with regard to descriptions of the bodies which spangle

the celestial vault, it may be in all sober truth said of him

that " Nullum quod tetigit non ornavit." In his usual

clear and pleasant style he discourses in the little book

Ijefore us of the mighty ruler of our solar system, and

5)riefly and popularly explains how its siz*, distance, and

physical constitution have been de^ermintd If we have

met some of the engravings before, this scarcely detracts

from their value as illustrations of the text. Mr. Webb's

Jatest work should find a place upon the shelves of every

young astronomer.

Studies ill Microscopical Science. March, 188-5. (London:

iiailliere, Tindall, i Cox).—Mr. Cole's " Studies " continue

to justify the high opinion we have expressed of them on

former occasions in these columns. Letterpress and illus-

trations are alike deserving of praise. Of the latter we
Kiay single out those of Vaucheria racemosa under a power of

-SOO diameters, and the foot of Epeira diadema x "4

((notably the latter), as life-like reproductions of the objects

represented.

The EUctricio.n's Directory. With Handbook for 1885.

<London: George Tucker, Electrician Otiice. 1885).

—

This is the third year that this excellent directory has

been issued, and, as might be expected, each year shows an

i-uprovement. A number of new tables have been given,

•interesting to those who are engaged in electrical pursuits.

The list of local authorities and chief officers is more com-

•plete, and the list of alphabetical and classified names has

t;een very largely increased. A totally new feature is to

be found in the biographical section, in which a more or

less brief biography is given of those whose names are best

•known in electrical pursuits. Several of these biographical

hketches are accompanifd by poitraits, which, on the whole,

are marvellously well done. The likeness is very striking,

.iad we look for a considerable augmentation of this very

-attractive feature next year.

Waterside Sketches (cheap edition). By Redspinner

•; W. Senioe). (London: S,tmp3on Low, Marston, Searle, »fe

iUivington.)—This delightful series of essays, issued now in

a form and of a size that may be easily carried in the

-pocket, will be devourel by the enthusiastic angler, and

will, in all human probability, convert every reader who
miy begin it in a condition of piscatorial nescience into a

keen fisherman. A book to be recommended to all who
love what is simple, pure, innocent, and natural.

Acetic Acid and Vineijar, Ammonia, and Alum.

(London : J. and A. Churchill. 1S85.)—This is one of a

series of technological handbooks published by the Messrs.

Churchill, and embodying an idea at once novel and

excellent The series is, in fact, intended "to meet the

wants of those who, on account of the high price of an

encyclopaedia, are unwilling to purchase when they wish to

consult but a small portion of it, and of others who seek

for fuller information than can be found in works of such

scope." L'nquestionably, no cyclopredia with which we
are familiar goes—or could go—into such minute and

exhaustive detail on the subjects it comprises as does the

work before us in connection with the four substances to

which it is devoted. The student of chemistry, alike with

tlie practical manufacturer, will find all that he needs to

know about them between the two covers of the volume

before us, so painstakingly and conscientiously edited by

Mr. Gardner.

Go West. By Percy Taylor. (London : Wyman i
Sons. 1885.)—Mr. Taylor's little book should be carefully

read through from beginning to end by every intending

emigrant who proposes to make Canada or the United

States the land of his adoption. The author's own, ob-

viously extensive, personal experience enables him to speak

authoritatively on the subject on which he treats, and to

give just the kicd and amount of advice needed by all

proceeding to a strange country. He gives details of the

leading occupations likely to prove remunerative to the

settler, and furnishes minute directions for his conduct on

landing—where to go, what to buy, how to travel, and
what to pay. Even the price of cigars is included among
the items of information afforded. By wholly eschewing

fine writing, and confining himself rigidly to his succession

of necessary details, our author has contrived to pack a

very large amount of instruction into a very small compass.

The March of the Strikers. By John A. Bevan, M.D.
(London : W. Swan Sonnenschein i Co. 1885.).—If the

Honourable Tarantula Degrumph is, in any sense whatever,

drawn from life, Messrs. Hyndman i Co. need not

denounce a monarchical country as tlie necessary home of

" the bloated capitalist." The description of the hideous

tyranny, and worse, which gave rise to " The March of the

Strikers," is laid on with a four-pound brush in this curious

novel. Were the old Victoria Theatre not now turned into

a coffee and lecture hall, a dramatised version of Dr.

Bevan's highly-spiced story would doubtless find immense
favour with its quondam frequenters. Grit and Mother
Weary, Degrumph himself, Blutgelt, Minnie and Ruth
are essentially tran>pontine ; while the street-fight between
the strikers and the American troops and police would
bring the house down.

We have also on our table The Journal of the Society of

Art'>, Ciel el Terre, The Lady, Tlie Tricyclist, The American
Druggist, and a magazine in Arabic, of which we are

wholly unable to decipher either the title, place of publica-

tion, or contents.

The Post Office Telegraphs.—The gross amounts received and
expended in respect of the telegraphic service from the date of the
transfer of the telegraphs to the State to March 31, 18S4, are
stated to be as follow :—The gross amount received for telegrams
in that period was £18,225,778, and the amount expended in the
working of the department was £16,662,347, and £2,305,082 re-

mained as a balance to meet interest on stock created on account
of the telegraph service and the redemption of debt.
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THE FACE OF THE SKY.
From March 27 to Ai'KIl 10.

By F.K.A.S.

THE San mar, as usual, be examined for spots; but the opocU
of maximum has now certainly passed, and no such splemlid

groups as rewarded the observer duriuR the years 1S83 and ISS-t

can now be expected. The zodiacal li.i^ht is conspicuous at the
snnset on clear evenings now. Map IV. of " The Stars in their

Seasons'* shows the face of the Xipbt Sky. Mercury is an evening
star, and may during the greater part of the time covered by these
notes (and notably towards the end of it) be caught with the
naked eye after sunset over the W.X.W. part of the horizon. At
2 a.m. on April 8th, he attains his greatest eastern elongation from
the Sun (iy° lo). Venus is a morning star in a most indifferent
position for obser\'ation. Mars is invisible. Jupiter is still the
most conspicrous object in the sky, and may be well seen during
the greater part of the night. He will depart but little from a
|X>int not far to the north and west of Uegulus (" The Stars in their

Seasons," Map IV.) during the next fortnight. During that time
the phenomena of bis Satellites will present much to interest the
observer. To-morrow night (28th) Satellite I. will be occulted at

lOh. 25m. On the 29th, the transit of Satellite I. will begin at

7h. Urn. ; and that of its shadow at 8h. 35m. The Satellite will

leave Jupiter's opposite limb at lOh. 4ni. ; its shadow at lOh. 55m.
On the 30th Satellite I. reappears from eclipse at Sh. Om. 5 Is. p.m.,

and the transit of Satellite II. begins G minutes after midnight. •

On the Slst, if the twilight be not too strong, perhaps Satellite

III. may be seen to reappear from occultation at 7h. 13m.
in the evening, only to plunge into the shadow of

the planet in eclipse a minute and twenty-seven seconds
later. It will reappear from eclipse at lOh. 41m. 50s.

On April 1st, Satellite II. will be occulted at 7h. 11m.,
reappearing from eclipse at llh. 53m. lis. p.m. On the
ith Satellite I. will be occulted thirteen minutes after midnight.
On the 5th the transit of Satellite I. begins at Dh. 32ni., and that

of its shadow at lOh. 31m. The egress of the satellite happens at

llh. 52m., and that of the shadow at 12h. 50m. p.m. On the 6th
.Satellite I. will be occulted at Gh. -10m. in the evening, to reappear
from eclipse later at 9h. 55m. 35s. On the 7th Satellite III. will

bo occulted at 7h. 7m. p.m. ; the shadow of Satellite I. will leave

tte face of the planet at 7h. 19m.; Satellite III. will reappear
from occultation at lOh. 45m., to disappear afterwards in eclipse

at llh. 13m. 553. On the 8th Satellite II. will be occulted at

;'h. 34m. While, lastly, on the 10th, the egress of the shadow of

Satellite H. happens at 8h. 40m., and Satellite IV. will be eclipsed

at lOh. 13m. Sis. Saturn is now leaving ns for the season, but
may still be observed for a short time after dark in the west and
west-north-west. He still forms a rude isosceles triangle with (i

and Z Tauri (" The Stars in their Seasons," Map I.), and the very
slight motion he has is in the direction of t. Uranus continues in an
<Mcellent position, and may be found ronglily on a line joining r]

and /? Virginia (" The Stars in their Seasons," Map. V.), towards
which last-named star he is travelling. As we have previously said,

he may be picked np to the west of >j Virginis with the naked eye
by any sharp-sighted observer who knows where to look for him.
The moon is full at 4h. 40m. in the afternoon of the 30th, and enters

her last quarter at 2h. 42m. Ss. p.m. on April 7th. There will be a

I>artial eclipse of the moon on March 30th, but it will be practically

in-er before she rises ; inasmuch as the last contact with the true

e^iadow of the earth happens at 6h. 9m. 7s., and she does not rise at

(ireenwich until Gh. 30m., when a part of her western limb will be
Irat faintly obscured by the penumbra. One occultation only will

be visible during the period our notes cover. It happens on the
mght of March 31, when the 6th mag. star B.-\.C., 4,591, will dis-

.-ippearat the moon's bright limb at 9h. 20m., at an angle from her
*-«rtei of 18°, reappearing at her dark limb at lOh. 2Gm , at an
angle of 240' from her vertex. At noon to-day the moon is in Leo,
but descends into Sextans at 1 o'clock to-morrow morning ; to re-

enter I>eo at noon to-morrow. At 11 a.m., on the 29th, she finally

<iuit8 Leo for Virgo, across which great constellation it occupies her
•uitil 3 p.m. on March 1 to travel. At this hour she crosses into

Libra, and in forty-tight hours' time (i.e., at 3 p.m. on the 3rd)

:«crivcs on the western boundary of the narrow northern strip of

Scorpio. She has crossed this by one o'clock in the morning of the

4th, and entered Ophiuchus. At midnight on March 5 she quits

(I'phiuchns for Sa^ttarius, out of which, at one p.m. on the 8th, she

passes into Capricomus. At 8 a.m. on the 9th she crosses the
boondary sejiarating Capricomus and Aquarius, and is still in the

Itst-named constellation when our notes terminate.

THE INVENTIONS EXHIBITION.

THE arrangements for the lighting of the buildings and the

grounds are being pn)ceodod with. Some 18,000 incandescent

lamps will take the place of the coloured oil-lamps for the illumi-

nation of the grounds and the roof of the largo conservatory.

Within the building there are to be 4GI arc and 5,530 incandescent

lamp.'!, or more than double the number used last year. Twenty-

one systems of electric lighting will bo shown, equal to an illumi-

nation of 533,000 candles. The lighting committee is composed of

Sir Frederick Bramwoll, the Marquis of Hamilton, Sir Frederick

-Vbcl, Mr. W. H. Prcece, Professor Dewar, Colonel Sir Francis

Bolton, and Colonel Festing. The wiring will bo executed by

Messrs. Glover A Co. The steam-power which is to keep in motion

the generators will again be provided by Messrs. Davey, Paxman.

A Co.

1 1 is announced that the Council of the Society of Arts are prepared

to award the following Gold Medals in couucction with the

International Inventions Kxhibition :

—

Jonx Stock Prize.—Under the John Stock Trust, one Gold

Medal, for the best application of Photography to a Permanent
Printing Process, Group X.WI., Class 140; Group XXIX., Class

159.

Howard Prizes.—Under the Howard Trust, five Gold Medals,

for the best exhibits (coming within the terms of the Trust*) in

the following Classes :—One for the best exhibit in Group IV.,

" Prime Movers," Class 26. Steam-engines and Boilers. One for

the best exhibit in Group IV., Class 27. Gas and Air Engines.

One for the best exhibit in Group IV., Class 28. Means of Utilising

Natural Forces. One for the best exhibit in Group XI., Classes 59

to G2. One for the best e.xhibit in Group XIII., "Electricity,"

Class 72. Distribution and Utilisation of Power.

FoTHERGiLL Pkize.— Under the Fothergill Trust, one Gold Medal

for the most novel and best exhibit in Group XXVIII., " Philo-

sophical Instruments and Apparatus," Classes 148 to 158.

Alfred Davi.s Prize.—Under the Alfred Davis Trust, three

Gold Medals to be awarded in Division II. of the Exhibition

(Music), Groups XXXII. to XXXIV., Classes ICG to 180.

The Council propose to ask the Juries in each Class to recom-

mend for their consideration either two or three exhibits which

they might consider deserving a prize. It will not be necessary

for any special application to bo made in respect of these prizes.

Messrs. M.areiott & Coopee have taken premises in London at

(m, Holbom Viaduct, opposite the Viaduct Station, where all the

l>attenui of their celebrated Hnmber machines will shortly be on sale

A RETURN- recently laid before the Legislative Assembly of New
South Wales gives the cost of first-class American saloon-cai-s on

the railways in that colony as £1,045 each, and second-class of the

same pattern £805 each.

OcR excellent contemporary the City Press credits "Mr. J.

Brown, Chairman of the London Tricycle Club," with the author-

ship of the article " How to Ride a Tricycle," in these columns.

Of course, this is a slip (probably of the printer) for Mr. John

Browning.
We have received from Messrs. Marion &. Co. a photograph of

the Duchess of Albany and the infant Duke, which may fairly be

regarded as a triumph of baby portraiture. The way in which the

eyes are rendered is particularly successful. We are assured that

the likenesses are excellent. The photographers are Messrs.

Byrne & Co., of Hill-street, Richmond.
U.NDER the heading " Scientific Ballast," an American paper

says:—"Some years ago a most interesting find of fossils was

made at the Portland, U.S., stone-quarries. They were of high

scientific value, and it was decided to send them to Yale College

for preservation and study. They were accordingly loaded upon a

flat car at Middletown and sent on their way, a car-load of them.

It was at that time that the fine stone bridge of the consolidated

road was being built across the Farmington River at Windsor.

After the arch of the bridge was set, the space was filled in on top

with quantities of broken trap rock from the companies' quarries

at Meriden. This broken stone at just this time was being drawn

to Windeor by the cars for this purpose. The conductor of one

train discovered the car load of fossils side-tracked at Berlin, and

felt sure it was a lot of ballast for the Windsor Bridge which had

been accidentally left behind. With commendable zeal he fastened

to it at once, and drew it on to the bridge. There the rare fossils

were dumped with the other stones, and there to-day they lie in

the solid flooring of the massive bridge."

—

limjineer.

* The Trust was left " for the purpose of presenting periodically

a prize or medal to the author of a treatise on the properties of

steam generally, or any of them particularly, as applied to motive-

power, or it may be of air or permanent gases, or vapours, or other

agents so applied, or to the inventor of some new and valuable

process relating thereto." - j
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" Let Knowledge grow from more to more."

—

Alfred Tenntson.

Only a email proportion of Letters received can possibly be in-

terted. Correspondents must not le offended, therefore, should their

letters not appear.
All Editorial coniTnunications shouli^ he addressed to the Editop Of

Knowledge; all Busmess cnmmunica'tons to the Pcblishebs, at the

Office, 74, Great Queen-street, W.C If this is not attended re
DELAYS ABI8E FOE WHICH THE EdITOB 18 NOT BESPONSIBLK.

All Remittances, Cheques, and Post Offi.ce Orders should be made
payable to Messes. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.
No COMMUNICATIONS ABE ANSWERED EY POST, EVEN THOUGH STAMPf D

AND SIBECTED ENVELOPE BE ENCLOSED.

PHRENO-COSMISM AND REALISM.
[1646]—May I crave space to notice a sentence which seems to

militate against the above theory, advocated by "C.X." and myself
in these pages and elsewhere, in" a late letter of " Hallyards " ? In
[1631] that able disputant writes, apparently inferring that we see
things per se, as a^f-umed by vnlgar Realism :

— " We have the tes-
timony of billions and billions of men that facts [phenomena r] are
presented to the senses in the same way." Arguing, hence, that
the "phenomena" are envisaged in their absol-dely real, and not
in a relative or ideal form. But, surely, that conclusion by no
means follows. For, if the organ* of perception be at once tool
and workman, it moulds every "thing" according to its own, and
not after any other pattern. And as all human brains are pretty
much like as peas are alike—there being peas and peas, just as
brains and brains—the products will be, so far, both alike as well.
Certainly no two individuals see the fame objects, or even the same
light, yet we are practically justified in assuming that from struc-
tural similarity—not complete identity— of the organ of perception,
percepts must appear organically analogous to billions of the same
race. But change the structural nature or arrangement of the
cerebral organism, and a complete "objective" transformation
scene ensues. This result proves that the Ego itself is the active
factor in perception and conception, sensation and thought—the
virtual creator of all things or nothings, visible and invisible to its
consciousness, which can thus only be "coinages of the brain" and
6o(?t;y, not as in "Hamlet," fcodi7ess creations.

Robert Lewins, M.D.

DOES A UNIVERSE EXIST EXTERIOR TO OURSELVES ?

[16-17]—Tonr correspondent " Hallyards " objects to idealism
on the ground that " certain facts are presented to the senses of
all in the same way," and that it is very unlikely that "the whole
race, differing on so many subjects of thought and belief, should
yet be at one as to certain common phenomena, unless these
phenomena are the manifestation of objective existence." There
is some cogency in this argument as directed against pure
idealism, which, indeed, cannot be seriously held, unless cloaked by
that terminology which hides a multitude of metaphysical sins.
Pushed to its logical limits, it would involve us in disbelief of the
existence of our fellow-creatures, and even of the Ego itself. There
is, without doubt, an interaction between the Ego and the sur-
rounding universe, and it is not questioned that all our sensations
are consequent upon stimuli. The hylo-ide.alist argues, not that
stimuli are non-existent, but that a sensation can resemble
nothing which is not a sensation, and therefore cannot possibly
be like anything which may take place beyond the sphere of
mind. To us there is no external world, because all that we know
is felt or thought, and is therefore internal. C. N.

THE FALLACY OF MATERIALISM.
[1648j—It may be said of hylo-phenomonology and ontology,

as it was said of phrenology, that " there is much which is true that
is not new, and much that is new which is not true." It may con-
fidently be affirmed that there is no educated thinker wno does
not understand the strong point in Berkeley's position, and whc does
not thoroughly recogni^e the relativity and limitations of human

* Organ is in German Werlizcug, i.e., work producer.

knowledge ; and who, if he has had a taste for Bpecnlation, has not

read G. H. Lewes's " Biography of Philosophy " through, and
backwards and forwards. This work was published just as I, a lad,

was probing the great question of thought. Some one has wisely said

that if a man does not settle his philosophy ere he be forty it will be
all over with him. All educated thinkers recognise the limitations of

the coLscious Ego—know, that our immediate knowledge is of the

phantasma, the phenomena, of that Ego. Nevertheless, thinkers

firmly believe in the existence of an external world, of which those

phenomena are, for the most part, the telegrams ; of these the

scientist records the order and the succession, and from them
deduces inferences. This belief in an external universe cannot con-

sistently co-exist with the affirmation that the conscious Ego is the

only universe ; or, as it has been put by the hylozoists, that " man
must be the centre, and man's God—from the relativity of all

human gnosis— can only be the creature, the Narcissus-like re-

flection of himself." Believe in an external universe, however, and
such a conclusion is no longer logically consistent, for that belief

permits us to infer, that the microcosmic Ego may be, metaphori-
cally, the image of tho macrocosmio Ego. If, however, either

Dr. Lewins or " C. N." really believes that his (or her) conscious

Ego is the only universe, it is clearly and utterly inconsistent for

cither to entertain the notion of external sensation in any shape,

either as "matter and vis insita" or anythii'g el.se. But each
evidently does believe in an external existence beyond his owa con-

scious Ego, and so bylozoism is brought down to tlie terra firma, the

'belief of ordinary mortals. C. N. says, in her letter, ante (1630),
" It is quite true that we can only infer the existence of matter;
but the inference is deducible from an assumption which lies at the

basis of all reasoning whatsoever." Precisely so, and it is this

assumptioyt which changes the whole field of the Ego's mental
vision, loiM (out .' without having recourse to complex and be-

wildering nomenclature. W. Cave Thomas.
P.S.— In my letter (1013) please to read instead of " motion of

matter," " notion of matter."

[With this letter the discussion must conclude.

—

Ed.]

SALAMANDERS.
[1G49]—I am afraid Mr. John B. Gansby will never succeed in

getting mates for his two love-sick salamanders, because, though
tho salamander (that is, the spotted one

—

Salamandra maculosa) is

very common in central Europe, almost all specimens caught are
females, the males being exceedingly scarce. This is a fact well
known to herpetologists, though it by no means proves that nature
has deprived these gaudy daughters of hers from the bliss of
wedded life. It is, indeed, more likely that some phase of the
salamander's life, unknown to us, prevents us from finding, with
but very few exceptions, the male, who may live hidden from the
world, possibly from shyness, more likely from other reasons. As,
however, spermatozoa have often been found in the cloaca of the
female, one may reasonably assume that a union of the two sexes
does take place, though this has never been observed.

I may add, in consolation to Mr. Gansby, who may desire to see
and possess baby salamanders, that the females often bring forth
young ones, in some cases even a second time, after having been kept
in confinement for a long time. The same has been observed with
females of some species of newts.

The cause of this, if it is not a parthenogenetic development of

the eggs, may be that, once the female is fructified, the spermatozoa
can develop the eggs after a long period.

Very little is as yet known of the life-history of this pretty and
interesting batraehian, the young of which are born alive as tad-
poles with the four legs fully developed, the eggs being hatched in

the body of the female.

Let Mr. Gansby procure newly-caught specimens, and he may
possibly have his wish fulfilled. I cannot tell hira the difference
between the two sexes, as I have never seen a male salamander,
though I have caught and examined many females. J. G.

THE GROWTH OF PLANTS.
[1630]—An interesting example of the power of growing plants

came under my notice a short while ago. The irresistible force of
a growing tree by which a strong wall may be thrown down is well
known, but the illustration 1 have alluded to shows quite a different

aspect of this power.
In gathering wild snowdrops in a wood I observed that many of

the leaves and flower-stalks had neatly pierced the dead leaves of

last autumn which were thickly strewn over them. They neatly
fitted the holes they had made in these withered leaves, and in

many cases had raised them from the ground afterwards. The
wonder appears to be that the growing stem or leaf did not push
the light withered foliage aside instead of growing right through
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it. The tree loarfs arc lying loosehj on the gi-onnd, niul, for the

most part, are hard and dry. Fi-om their appearance they may
have been in this state since their fall from tlie trees la^t autuniu.

G. W. liur.M.w.

WEAR OF SILVEK COINS.

[1651]—I quote the following from an old number of Know-
LKOCE (Sept. 12, ISSl) :

—"Mr. Miller some years ago miulc a
number of precise experiments, from which it was ascertained that

moo worth of sovereigns lost ,i'3. 9s. 8'4<1. of tlieir value in a
hundred years. Similarly .i'lOi) worth of half-crowns lost

£VS. lis. 8Sd., £100 worth of shillings £30. 14s. 3 Id., and £100
of sixpences lost £30. ISs. 9Sd. in value, or more than oue-half in

the hundred years. It will be noted hero with rogurd to the silver

coins that the less the value the greater the amount of wear. Those
silver coins are, of course, most used, and so, in the caise of a six-

pence, a centnry's wear reduces it to less than half its original

value."

The reason mentioned in the above paragraph is not the com-
plete explanation of the difference in wear. The surface rf two
sixpences being greater than that of one sKilliiig, the wear of the

two six[>ence3 will also be greater than that of a shilling in the

same ratio, if they are used only to the same extent. Tak: ng this

into account, we can obtain an estimate of the relative amount of

use of the above-mentioned silver coins. The surface of any sum
<aav, £100) in the three cases when it is used in half-crowns, in

shillings, and in sixpences will have the ratio 1 to I - I to (5)^, this

is in the ratio of 1 to 1'3572 to 17 10.

Hence, if the loss on £100 worth of half-crowns for a given

amount of use is £13. lis. 8'8d. that on £100 worth of shillings

vronid be about £18. Ss. lOd., and that on £H.O worth of sixpences

would be £23. 4s. 8d. Shillings therefore receive raoro use than

half-crowns in the ratio of £36. lis. 31d. to £18. 8s. lOtl., approxi-

mately twice so much, and sixpences are more used tlian half-

crowns in the ratio of £50. 18s. 98d. to £23. 43. 8d., or less than

2|, showing that the difference in the amount of use of shillings

and of sixpences is by no means so great as indicated in the

qaotation.

It would be interesting to compare these estimates with any
others that may have been framed of the relative use of these

coins. T. C. Lewis.

THE NEW TIME.

systems than to piles of shot, and it is no more possible, from the

size of the molecule, to calculate the si/.e of the atoms inside, than

it would bo to calculate the size of a [ilanct from the magnitude of

its orbit.

Would it he plausible to hold that the universe is itself an ultra-

gas, of which solar systems are moleculca, and plan(>t.s not, indeed,

vltimate atoms, but of the same rank as the smallest at(im wo have

hitherto discerned ? This teems supjjoited by the " insignilicance "

of the attraction of tlio particles in ultra-gas; comparable to that

of stars )io( deflecting each other. HAi.LV,viins.

P.S.—The review goes on:—"His strange to remember that

these atoms are themselves inlinitely great as compared with the

infinity of smallncss below them. Each may bo a solar system, or

even a nebula of fi.xed stars to some immeasurably smaller speck.

Great and small, as we call them, are c(iuul in reference to infi-

nity."

Surely this is " cutting it rather too fine." If it is true, how
can they be ultimate f And if great and anmll .avo not positivo

terms, what basis is therefor matlieniatics ? Moreover, is it not

prob'iblo that there is no single orb much bigger than Sirius ? If

so, there seems a limit to the size of moleculos on one side ;
must

there not be one on the other i* Infinite size we cannot deny,

though wo cannot conceive it, but infinite xmaXlness seems a con-

tradiction in terms—if small, liuw inlinite ?

[1652]—May I suggest a method by means of which, should

the " new time " be adopted, striking clocks would not be any more
perplexing than they are now ? viz., by having two bells (a note

with its 3rd or 5th, for instance), one to strike tens and the other

units. By that means striking twenty-four would only require sii

"strokes"—two fens on one bell and four iinifs on the other, and
the greatest number of strokes would be ten instead of ficeire, as it

is now, viz., one ten and nine units for nineteen.
Nigel Doisle.

ULTRA-GAS.

[1653]—I desire to ask a little elucidation of the following from
the Sa'tirday Vinvxevi on P. Mnir's " Chemistry " :

—

" In the solid the molecular motion is limited, and is not attended
with permanent change of position. In the liquid, motion is more
free ; the molecules change their respective positions, but do not

escape from the range of each other's attraction. In the gas, and
still more in that ultra-gaseous condition revealed to us by the

splendid researches of Mr. Crookes, the motion of the molecules is

so great that their mutual attractive force becomes insignificant."

Does this contradict, or not, the law of universal attraction as

laid down by Newton ? Or, is it to be understood, as a matter of

coarse, that that law operates only within certain limits? As a

matter of fact, has the sun any pull whatever on the nearest star,

and vice rernd, ? "Insignificant" is an ambiguous word. Has
Crookes shown that in ultra-gas there is no attraction demonstrable?

" Thronghont these changes of state the substance retains its

identity, becatise the molecules which determine its nature remain
unaltered. But the molecules are themselves composed of still

smaller, and, as far as we know, ultimate particles called atoms."

(He had previously called the molecules "ultimate particles."

How can they be so if they have still lesser bodies within them ?)

" The molecules are, in a sense, clusters of atoms, but atoms in

motion, and not at rest. They are more fairly compared to solar

LETTERS RECEIVED AND SHORT ANSWERS.

NioEL DoELE. I am much obliged for your quotatiou from Bell,

but it refers to the Newts, and not to tho Land Salamander at all,

to which Mr. Gansby's iuipury liad reference.—J. Gavev (Cardiff).

Will yon be good enough to read the italicised paragraph which

appears (among other places) on p. 473 of tho last volume of

Knowledge ?— E. W. P. I have no map of England on a large

scale. In a table appended to an Atlas now before me, tho longi-

tula of Ellesmcro is given as 2" 51' (i.e. 11m. 3Gs.) west of Green-

wic'i.

—

Pro Bono Publico. Tho (so-called) "religions" journal

from which you forward mo a cutting is much too insignificant to

do any hurt; and tho 'mere calling attention to such terribly mis-

chievous qu.ackery can only do more harm than good. Equally

circumstantial details of alleged "cures" at Ilanley were given,

and you saw what they came to. I must decline to insult the writer

of the article on " Eaith-llealings" by forwarding such rubbish to

him ; but, of course, you can yourself do so if you please. His

address is Wm. Dunnett Spanton, Esq., F.R.C.S., Hanley.

—

F. W. H. The discussion on Mind and Matter is now closed.^

H. O. C. Before attempting to instruct any one upou a given

subject, it is just as well to take care that you possess some rudi-

mentary knowledge of it yourself. "Science" does not "teach
that there existed in pre-Adamite ages a race of animals with man-
like skeleton," who were not " men in tho sense," &c. What
Science really does teach is that tool making man lived in society

contemporaneously with tho mammoth, tho reindeer, tho Hon, the

cave bear, .and the hippopotamus ; nay, that ho was even pre-

glacial. Suppose that prior to dogmatising, you were to read Joly's
" Man before Metals," Lyell's " Antiquity of Man," Sir John
Lubbock's " Pre-historic Times," 4c. j whence you would learn

that your "race of animals" possessed tho artistic faculty to an
extent which enabled them to depict, from life, tho reiudeer upou
his own horn and the mammoth upon one of his own tusks

!

Man, quite probably the equal of tho existing Fuegian,

lived where I am writing, when as yet the English Channel

was not, and Norfolk and Germany wore oonteruiinoua.

—

De. Lewins. I must adhere to my decision. Your reply to " Hall-

yards " is marked for insertion, though. Do not imagine that I

am opposed to " the utmost latitude in speculation " because I do

not print all you send me. I exclude it because, if I am to admit

a contention in favour of atheism pure and simple, I cannot, in

common fairness, exclude dogmatic theology, which our rules

expressly exclude. Moreover, the pressure on our space, of matter

of much wider and more popular interest, is enormous. I am at

least as much alive to the evil wrought by superstition as you can

possibly be. Your letter was unfortunately destroyed, with a

fcore of others, when I decided on its rejection.

—

Ciukles

Few. Having uttered your protest, and delivered your con-

science, I trust that you fee! that you have now douo your

duty.—J. H. Beowne. My education as a shipbuilder and rigger

having been neelected, I cannot define all your technical (and

some even obsolete) terms. Tho " spritsail yard," though, is

a yard carrying tho square spritsail beneath the bowsprit, and

tho "run of a ship" is tho number of "knots" (115 mile)

she makes in a day. "Manroo Doctrine" is (I fancy, but am not
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sure) " Americn for the Americans"— i.e.. ttat no foreign states

should intrnde nj on American territory. " Chauvinism" is the Fren?h
for "Jingoism," " Palmerstonian," the " Civis Romanus sum," and
other principles of Lord Palmerston.— Rev. Chas. Voysey. Four
thousand miles is a long way to forward. Ton are quite right, and
you will sec from a reply above that I have put a stop to it. I do

not myself see why reli'jion should be excluded from a scientific paper;

but theology is a very different thing.

—

Coxstaxt Re.^dee. The
loss of weight of a body transported from the poles to the equator

from the centrifugal tendency alone is about irggth part, i c, a body

weighing 289 lb. at either pole would, from this cause only, weigh
288 lb. on the equator. There is, though, of course, a further loss

of weight, having its origin in the fact that any point on the

equator is more distant from the earth's centre of gravity than the

pole is ; the earth being not a sphere but an oblate spheroid.—If

Cosmopolitan' and C. W. Dymond care to commnnicate with the

writer of letter 1G19, p. ISl, his address is, Hugh McJIaster, Esq.,

Blainby, Port William, Wigtownshire.—J. G. Certainly not. The
weight'of a cubic foot of air with the baroneter at 30 inches and
the thermometer at 32^ is 575 grains, and this is fnturated with
2'37 grains of aqueous vapour.— J. T. Sh.\w. It is not genuine,

and if you will take my advice you will have nothing to do with
such an imposture.—W. R. K. Xoting, in limine, that the mode of

projection described is stated to be particularly applicable to a

limited region of the heavens; in the case of a constellation on the

equator, like A'irgo, where the sensible convergence of the meridians

is comparatively small, you might treat as much of the equator as

yon used as a continuous straight line.

—

Uncle John. I beg your
pardon ; I thought that you referred to some sensihJe mo%'ement
among the fixed stars. Of course, they are one and all in motion

;

but so stupendous (nay, practically infinite) is their distance that

such motion is only rendered perceptible by the most refined means
of raeasorement. Our own sun, with his attendant system of planets

and comets, is moving through space at a probable rate of some
twenty-seven miles a second. Seventeen years ago, Sirius was
receding from the earth at the rate of 29^ miles per second,

but in the year 18S0 this motion of recession, which had been
gradually diminishing, ceased; the star was for a short time seem-
ingly stationary ; and then the motion of reception was converted

into one of approach. 1830 of " Groombridge's Catalogue " has an
annual proper motion of some 7", CI Cygni one of 5", and so on.

—

F. W. RuDLEE. Received with thanks. Could you furnish me with

a short precis of the sight-testing papers and discussion?

—

The
Worm. You have made your figure to fit a particular case. Take
an angle of 45° and draw your parallels more obliquely (and, conse-

quently, wider apart), and see where your A's, P's, &c., will fall

-then. Many a man has trisected an angle as nearly as his com-
passes, &c., would measure it, but on subjecting his process to the

test of algebra, has found out that he has broken down.

—

Igxokamcs.
Your question would be an exceedingly pertinent one were thegnomon
of a sun-dial vertical : but its edge is parallel to the axis of the earth.

—

CnAPL.ux R. S. SifBiss (Portland, Or., U.S.). The testimonial is

perfectly genuine. See final paragraph, in capital letters, which
heads the Correspondence column.

—

Saml. Haigu. Assuredly, it

has never " been asserted in Knowledge that the air we breathe is

composed of living int^ects ;
" but undoubtedly innumerable millions

of germs of life, animal and vegetable, do exist in the air which
surrounds us.—A. Kinnear (the inventor of the self-lighting gas-

burner and tap described in page 530 of our last volume) protests

(at too great length for insertion) against the allegations contained
in the letter (1558) by Mr. Picfcard on page 38, as contrary to fact,

and quite misleading'.—C. A. Martineau. It reached me rather too

late to be utilised.—A Puzzled Student. The orbit of the Moon
round the Earth is approximately, and only approximately, an
ellipse. It is net even a re-entering curve. As referred, however,
to the Sun, the Moon's path is s^ways concave. For consider that,

as so referred, it must be an utidnlating line, alternately within and
without the Earth's orbit. In a fortnight the earth travels rather

more than twenty-two millions of miles in her orbit, or say l-t°.

Draw this angle on a piece of paper, and join the ends of the arc

by a chord. At its middle point, this chord will fall 688,000 miles

within the Earth's orbit, while the Moon in apogee is never, under any
circnmstances, 253,000 miles from the Earth's centre. Hence her

path must always be concave to the sun. If you carefully read the

work on " The Moon " by the Conductor of this journal, you will

see how numerous are the perturbations she suffers, and will cease

to wonder at the irregularity of her path. JCo articles dealing with

your special difficulties have appeared in these columns.— Mis.s

Mary Macleod. My goodness me ! Y'on take my breath away '

Neither I nor any other astronomer can " explain ' " from an astro-

nomical point of view" why smoky fog came in at your open hall-

door on March 15. As for filling columns with your terrific predic-

tions, I wonder what the readers of Knowledge generally would
say, especially when they learned how imminent the entire destruc-

tion of these islands is from earthquakes. Even the tremendously-
high scientific authority of ex-Lord Mayor Ellis and Mr. Ruskin
shall not tempt me to give up half a number, more or lees, of this

journal to treating its innocent subscribers as the fat boy sought to

serve old Mrs. Wardle, and "make their flesh creep."—Miss
Constance Xaden. Many thanks both for the book and the paper
on Beauty. The latter will appear.

—

Thomas Gaddes, David
Hou.sTON, and others too numerous to mention. Declined

with thanks. Please send stamped and directed enve-

lopes for your MSS. if you wish them returned.— John
Mansley. Surely you must see that the letter you send me is

that of a fanatic, and an ill-informed one to boot. Can you reflect

for a moment on the single instance of the unfortunate creature

who was fetched out of his bed, "healed" '. '. '. and taken back to

die. without seeing what utter humbug the whole affair is ? Would
you, sitting as a juryman, dare to find a verdict of guilty against

any one upon such evidence as is offered by the author of the stuff

you forward .'— C W. P. Jlr. Browning very kindly writes, " If

C. W. P. is a tolerably strong rider, and will use the ' Sparkbrook'
on fairly good roads, he will not find 5C-in. gearing too high for

him ; but as the machine probably weighs 86 lb., I should prefer

to have it geared to 52 in. for my own riding."—P. Q. saggests that

the word "coercive" (or " coercitive") in magnetism might
advantageously be replaced by " conservative," inajmuch as steel

is unwilling to receive magnetism and unwilling to relinquish it.

—

Singer. Thanks, the attention of the writer of the paragraph
shall be immediately called to your letter.—H. J. Copplestone.
Undoubtedly an electrical phenomenon. In Canada and other

places where the air is cold and extremely dry, sparks may be
drawn from almost any part of the body that has been exposed to

friction. Combing or brushing the hair will always elicit them.

—

Excelsior. Forwarded as you specially request. Y'ou can hard'y

get a reply for five or six weeks though.

The Royal Society of New Sovth Wales.— [I accede to a
request to make the following public, inasmuch as it simply

amounts to an offer of rewards for work actually accomplished, and
contains no proposition to foster the quack and the advertising

man of "science" (?) by "endowing" him first and leaving him
either to find something out—or leave it alone—afterwards.

—

Ed.]
"Original Researches.—The Royal Society of New South Wales
offers its medal and a money prize for the best communication
(provided it be of sufficient merit) containing the results of original

research or observation upon each of the following subjects ;

—

Series IV. (to be sent in not later than May 1, 1885) : No. 13.

Anatomy and life history of the echidna and platypus—the Society's

medal and £25 ; No. 14, Anatomy and life history of mollusca

peculiar to Australia—the Society's medal and £25; No. 15, The
chemical composition of the products from the so-called kerosene

shale of New South Wales— the Society's medal and £25. Series V.

(to be sent, in not later tlian May 1, 1886) : Xo. 16, On the chemistry

of the Australian gums and resins—the Society's medal and £25;
Xo. 17, On the tin deposits of Xew South Wales— the Society's

medal and £25 ; Xo. 18, t)n the iron ore deposits of Xew South
Wales—the Society's medal and £25; X'o. 19, List of the marine fauna
of Port Jackson, with descriptive notes as to habits, distribution,

itc.—the Society's medal and £25. Series VI. (to be sent in not
later than May'l, 1887) ; Xo. 20, On the silver ore deposits of Xew
South Wales—the Society's medal and £25; X'o. 21, Origin and
mode of occurrence of gold-bearing veins and of the associated

minerals—the Society's medal and £25 ; Xo. 22, Influence of the

Australian climate in producing modifications of diseases—tbe

Society's medal and £25 ; Xo. 23, On the infusoria peculiar to

Australia—the Society's medal and £25. The competition is in co
way confined to members of the Society, nor to residents in Aus-

tralia, but is open to all without any restriction whatever, excepting

that a prize will not be awarded to a member of the Council for

the time beirg; neither will an award be made for a mere conv
pilation, however meritorious in its way. The communication, to

be successful, must be either wholly or in part the result of original

observation or research on the part of the contributor. The Society

is fullv sensible that the money value of the prize will not repay aa

investigator for the expenditure of his time and labour, but it :e

hoped that the honour will be regarded as a sufficient inducement

and reward. The successful papers will be published in the

Society's annual volume. Fifty reprint copies will be furnished to

the author free of expense. Competitors are requested to write

upon foolscap paper, on one side only. A motto must be used

instead of the writer's name, and each paper must be accompanied

by a sealed envelope bearing the motto outside, and containing the

writer's name and address inside. All communications to be

addressed to the honorary secretaries, A. Liversidge and A. Leibius,

the Society's house, 37, Elizabeth-street, Sydney."
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(Pur fubrntors' Column.

We give here, xceeh iy tcceJi, a terse defcription 0/ ancU of the many
inventions as tr« thiji): may he of ttse to our readers. Where it is

possible, the nttmher of the patent is quoted, to enable those who
desire fuller information to procure the spccijication from the

Patent Offiee in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, connne ourselves to the more recent inventions; bid

it often happens that an article comes under our notice which,

although not quite novel, is worthy of mention for its utility and
ingenuity. In such a ease we should not hesitate to refer our

readers to it. And while we thus increase the interest of our pages,

tve at the same time assist the inventors by giving greater publicity

to their ini'entions (Knowledge being a popular magazine) than

is accorded by the most excellent trade journals

REGISTER STOVE.

[Patent, No. 7,125. 1881.]—Mr. Frodc-rick lirown, of the firm of

Hrown & Grcou (Limited), Luton, lU'dfordshire, has patented a

now form of stovo, in whicli a largo firebrick ovcrliangs tlio b;ick of

the firo. It has also a solid brick or iron bottom, and a p;rated back.

A little below tlie bottom is another plate, the space between the

two forming a chainbor in which air entering from tlie front

BIRD-CAGE.

[Patent, No. 2,577. ISS-t.]—Mr. F. Ostler, of Yeovil, has

patented an improved cage in which to exhibit canaries and other

birds at cage-bird shows, which will, doubtless, bo welcomed by

those who are in the habit of exhibiting birds at these shows, whicli

are now held in all parts of the kingdom. The invention does away
with the use of wrappers, and affords protection to the birds from

draught and cold when travelling to and from an exhibition. The
device is as follows;—A metal slide, hinged in the middle so as to

fold np, and with perforated spaces for admitting air to the birds,

is fitted to grooves in the edges or corners of the cage, so as to

cover the wire front, and afford the necessary protection to the

birds.

/.>.^t:v"^

i^F^ia/iiiiiiiiiiy

becomes heated. This chamber communicates with the grating at

the back, whence a constant current of hot air is discharged through
the back grating into, upon, and over the top of tlie Hre, the result

being a more perfect combustion, with tho production of little or

no smoke, and a proportionately increased heating power, the fire,

too, presenting a cheerful aspect. The accompanying illustrations,

section and perspective view respectively, will help to explain the
patent.

TUE ItECTOLIXE.

This is a useful and simple piece of apparatus, introduced
by Messrs. Wolff & Son, of Great Queen-street, Loudon. Its

-^

Fig. 2. The Rectolinc.

The cage ia made with a double top, with a space between its

two parts, an aperture being cut in the side of the cage leading
into the space. On the arrival of the cage at an exhibition, the
metal slide is removed from the front of it, folded up, and placed
in this space, and is thus ready at hand for placing down the front
again as soon as the exhibition is over and the birds are ready to
be returned to their owner. The invention may be better under-
stood byreference to the accompanying illustrations. Fig. 1 shows
the metal slide in its position in front of the cage. Fig. 2 shows
the metal slide folded and placed in the space at the top of the
cage. The cage is already spoken highly of, more particularly on
account of the time saved by its adoption.

object is to assist the beginner in his effort to obtain correct pro-
portions in copying drawings, prints, &c. Tho work to be copied is

pinned to the back of a separate wooden frame—another similar
frame is hinged on to a drawing-board. A sheet of paper is cut to

the size of the board and pinned on, and tho attached frame is

allowed to fall on to it. The copy and blank paper are alike divided
into squares by means of threads stretched across the frames. The
outline of the drawing can then be easily copied by following the
detail contained in each square, letters and numbers being stamped
or printed on the frames to indicate the corresponding spaces.
The outline being completed, tho frame is raised and the drawing
completed.
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MONSTER SEA-SERPENTS.*
By Richard A. Proctor.

I
HAVE been gratified and ratlier amused to find a short

article, which I contributed more than a year since to

The Newcastle WeeJdi/ Chronicle on the subject of a marine
monster seen near Panama, appearing in the very valuable

report of Professor Spencer F. Baird, United States Com-
missioner of Fish and Fisheries. A genial article in The
Tribune for January 4 presents my recogDition of this

marine monster and defence of the sea-serpent as a tardy

admission on the part of science that there may be more
things in sea and land than had been dreamt of in an un-

philosophical philosophy. But so far as I am concerned there

has been no " ridicule, followed by denial, then by doubt,

and lastly by partial acceptance." I have always been
a believer in the sea-serpent of Capt. McQuhae, of the

Dcedalus. I was a very young lad when his report of the

strange encounter first appeared ; but it seemed to me
then, and it seems to me still, that the sea captain had
much the best of the discussion with the representatives

of science. There was that cautious naturalist and
palseontologist, Richard Owen, so anxious to disprove tlie

sea-serpent that he pictured to himself the captain and
oflficers of a British frigate frightened out of their wits,

and out of one at least of their senses, by the sight of a

sea-elephant (as he tried to make out) rather far away from

its native abode, and virging its course as fast as possible

homeward. Captain McQuhae, in a report to the

Admiralty, says that he and his ofBcers saw a long-

necked sea monster travelling swiftly in the teeth of a

ten-knot breeze on the surface of the sea, so quickly

that he could see the waves frothing against the

creature's chest. It passed so near that he could

have distinctly seen the features of a man at the

distance. He and his officers had a good view of the

creature. (For a wonder, they were not possessed by the

customary desire to shoot it, a desire which speaks as

honourably of the human race as the saying of the North
Country miner immortalised by Leech, who, seeing a

stranger, thought it due welcome to " 'eave 'arf a brick at

un.") They rejected the sea-elephant with derision, as

• From the Heio York Tribune.

entirely inconsistent with what they had clearly seen
;

while the idt^a of their being frightent^d—well, Americans
in old times tackled a few of our British frigates with
greater or less success, but they did not find our .seamen

(]uite so timorous as to bo likely to tremble in their shoea

at the sight even of an extra large sea-elephant. Yet Prof.

Onen persisted in his belief that the Dodalas sea-serpent

story was not worthier of credence than a story about
ghosts. That ])articnlar ghost he thought ho had laid.

Since then all ports of explanations of sea-serpent stories

have been advanced. ISecause one caj)tain has niistaken a

lot of Uoating sea- wreck half a mile away for a sea mon.ster,

therefore the story of a s-ea creature seen swiftly advancing

against wind and sea, at a distance of less than 200 yards,

meant nothing more than misunderstood sea-weed. Another
mistakes a flight of birds in the distance, or a shoal of por-

poises, or even a i-ange of hills beyond the horizon, for sonit^

sea-sepentine monster, and forthwith other accounts, how-
ever manifestly inconsistent with such explanations, are

regarded as explained away. Then, worst of all, some
idiot invents a sea-serpent to beguile his time and find

occupation for his shallow pate, and so soon as the story is

shown to be only a story, men of sense and standing, as

Incapable of the idiocy of inventing sea-monsters as I am
of inventing a i)lanet, are supposed to have amused their

leisure by sending grave reports of non-existent sea-

monstera to men under whom they (the seamen, not the

sea-monsters) held office, or by taking oath before magis-

trates that they had seen sea creatures which they had
invented, and by parallel absurdities.

All this has been done in the case of the sea serpent, as

something akin to it was long since done in the case of the

cameleopard, aud later in the cnse of the gorilla. Mucli

earlier Herodotus had been called the Father of Lies

instead of the Father of History, because of wonders
related by him which have since been shown to be facts.

The poor (in intellect and ver.icity) are always with us
;

and they can never admit that anything exists outside

what they know, or undfrstand how any traveller in little

known regions can fall to lie lustily when he comes home
again. Among the creatures thus specially ridiculed the

monster earth-worm described by Rapp, some forty years

ago, was s])ecially ridiculed, and those who believed in it,

or declined utterly to reject it, were sneered at just as

those who recognise the reasonableness of the sea-serpent

a'e laughed at now. Rapp said he had seen in South
Africa a monstrous earthworm, several feet in length. One
of these he described as G ft. 2 in. long, and proportionately

thick. The measurement was regarded as not worthier

of credence than Gulliver's precise statements of the height

of Lilliputian and Brobdingnagian animals. The absurdity

and impossibility of the thing was abundantly proved.

A worm of the ordinary kind averages, let us say, 6 in.

in length. Here, if this lying traveller was to be believed,

was an animal more than twelve times as long, and there-

fore some 1,800 times as large. Now, the ordinary boa-

constrictor is about eighteen feet long. Multiply his

length by twelve, and we get a serpent of 21 G feet in

length. Credat judmis, &o. Rapp was demonstrably a

vendor of lies—so, at least, said the young buccaneers of

the Press. Well, there is now in the Zoological Gardens

in London a living specimen of the species described by

Rapp. It is not one of the largest. Indeed, these crea-

tures are hard to catch and keep alive ; and probably the

biggest are the most difficult to secure. They are described

as " fairly abundant in the neighbourhood of Port Eliza-

beth and other parts of Cape Colony," but they keep out

of sight unless heavy rains drive them out of their boles,

when hundreds of them can be seen crawling about, but
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they usually perish soon after thus visiting the surface.

Thespecimen at the Zoological Gardens is about five feet long,

however, so that it is quite a good-sized worm. Here, then,

is a case where a creature, the description of which excited

as much ridicule as that of the sea-serpent, is found not

only to exist in large numbers, but to be amenable to the

customary treatment extended by our kindly race to the

inferior races : we have captured a specimen and keep it on
show.

Yet those who formerly laughed at the earthworm laugh

now about the fancied sea-serpent. They laugh so con-

sumedly, and make so much noise over it—the laughter of

such folk being "as the crackling of thorns under a pot"

—

that, as my friend Mr. W. Mattieu Williams points out,

and as I can confirm, " much valuable evidence concerning

the sea-serpent is suppressed by the flippant sneering of the

class of writers who require no other qualitieation than

ignorance of the subject on which they write. Scores,

perhaps hundreds, of trustworthy mariners of all ranks, in

both the naval and mercantile services, have seen what
they believe to be such a creature, but they refuse to

publish any account of their observations, knowing they

will be insulted, and publicly gibbeted as fools and liars if

they do."

The foolish laughed in the same way over the kraken, as

you point out, aud the monster they rejected as impossible

has been killed and measured. Whether the sea-serpent,

or any creature whose prey is chiefly sought at a consider-

able distance below the surface, will ever be captured or

killed is very doubtful. But their existence ought never

to have been regarded as doubtful after the evidence ga-

thered in Massachusetts in 1817, and the report of the

captain of the Dcedalus. There are probably several varie-

ties of sea-creatures which look like serpents, and among
the.se varieties some may quite probably be really ser-

pentine. But some of the supposed sea-serpents must have
veally propelled themselves otherwise than as serpentine sea-

ereatures do. For they moved rapidly along the surface

without perceptible undulations, and nothing but concealed

paddles could have urged them on in this way. In my
article on " Strange Sea Creatures," which appeared eleven

years ago in The tlentlemans Mayar.ine, several singular

inhabitants of the sea—and in particular a monstrous
skate seen in the East ludies—are described, and evidence

given to show that even among comparatively familiar

species new varieties are from time to time being dis-

covered. Thus, though no sea serpent so large as the Sea
Orm or Sea Worm, described by Bishop Pontoppidan as

six hundred feet in length, have as yet been seen, it does

not follow that none such exist, albeit, I cannot doubt that

the good Bishop's accounts are very largely exaggerated.

He was not quite so foolish as the modern critic, who,
though he perhaps has never left his native town, under-

takes to contradict men who describe what they have seen.

But I fear he erred as far in the opposite direction. The
boa constrictor and the condor have been described in such
terms by comparatively modern travellers (as Humboldt
has showu) as would suggest creatures akin to the serpent

which weut for Sindbad, and the roc which also adorns
Sindbad's narrative and appears elsewhere in talps of the
East. But to exaggerate is one thing, to invent is another.

The man who is foolish enough to lie about his travelling ex-

periences is not capable of inventing a new animal worth five

minutes' consideration ; but, on the other hand, the man
who, being sensible, is honest and truthful, is yet very
apt to err in the way of unintentional exaggeration. I
think poor Capt. Drevar's narrative of a long-necked sea
monster v/hich captured in its folds and took down a sperm
whale was a little exaggerated, though he and his mates

swore to the truth of the story before a magistrate, and he
himself was most unfairly punished by his employers for

telling what he had seen—he was, in fact, ruined for life.

("I would not tell about it," said an old salt to Capt.
Drevar, " if I saw five hundred sea-sarpints.") But I no
more believe that these men would have invented such an
animal if they could, or could have invented it if they
would, than I believe that an utterly ignorant man could
have devised the famous Lunar Hoax—the clever story

respecting a powerful telescope showing living creatures in

the moon. Yet that story did not, as was alleged, take in

Arago ; no one acquainted with optical laws could have
been deceived by it for an instant. To imagine that

Sailors could accomplish the far more difficult feat of

inventing a new kind of animal, without immediately
exposing their ignorance to every one acquainted with the

laws of comparative anatomy, is to imagine the impossible.

THE PHILOSOPHY OF CLOTHING.
By W. Mattieu Williams.

v.—THE COOLING ACTION OF THE SKIN.

IX my last I suggested that the carbonic acid which is

evolved from the surface of the skin may be a product
of internal combination of solid or liquid oxygen with solid

or liquid carbon. As this may appear paradoxical, I will

discuss the question further.

That such combustion of these elements in a solid form
may occur internally, i.e., with exclusion of atmo.spheric

air, we have many familiar examples. The case of gun-
powder is one

;
gun-cotton, dynamite, and many other

explosives are others. The source of the oxygen in g>in-

powder is the saltpetre, a compound of nitrogen, potas-

sium, and oxygen, in which the chemical bonds that hold
the oxygen to the nitrogen are so weak that a temperature

of about G00° Fab., aided by "the predisposing afiinity
"

of another substance ready to combine with oxygen is

sufficient to efiect the dissociation of the oxygen from the

nitrogen. In gunpowder we have two such substances,

sulphur and charcoal, both of which, when tbey combine
with oxygen, produce gaseous compounds, the sudden
expansion of which elTects the explosion. Gun-cotton and
dynamite are similar. In these we have hydro-carbors

—

such as cellulose and glycerine—that have been so treated

with nitric acid that we have the loosely-held compound of

nitrogen and oxygen still more intimately associated with

the hydro-carbon, and still more easily dissociated with

similar result.

We know that combustion [i.e., combination of such
combustibles as carbon and hydrogen with oxygen) is

taking place throughout the body ; but it is not explosive

combustioD, nor flaming combustion, but slow combustion,

producing only the moderate temperature of " animal

heat," and that the oxygen effecting this combustion is

supplied by the lungs, with possibly some aid from the

skin. If this combustion were local, if it took place at the

lungs, where the oxygen of the air enters the body, the

lungs should bear the same relation to the body as our
fireplaces bear to the house ; the lungs should be a centre

of excessive heat, distributed from that centre.

But this is not the case. The lungs are not, as some
teachers have said, " the fireplace of the body." Com-
bustion is going on in the lungs, but no more so than in

other parts, the temperature of the body being approxi-

mately equal throughout. I say "approximately," because

there are variations, but these variations are not dependent
upon proximity to the lungs, but to the work being done
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on the spot. The head is hotter than the trunk -when the

muscles are reposing and the brain working hard, and so

with otlier organs.

Oxygen enters the blood at the lungs, and carbonic acid

leaves it there ; but this docs not prove that the ]iarticiilar

carbonic acid that is expired at oue moment is due to a

combination of carbon -with the particular oxygen df the

immediately previous inspiration. It is far move probable

—

or I may say it is certain—that the dark venous blood is a

carrier of the oxidised carbon produced by tho general com-

bustion taking place throughout the body, and that it gives

out some of this as carbonic acid on reaching the lungs,

and that it takes in some oxygen, becoming thereby arterial

blood, the which red arterial blood carries round tho oxygen

to support the general bodily combustion.

The carbonic acid and the oxygen may be thus carried

either mechanically or chemically ; mechanically by being

absorbed or occluded without combination, or cliemicaJly,

by forming chemical compounds, carbonates, or oxides. In

the case of the gunpowder above quoted, the oxygen is in

chemical combination with its carrier ; it forms an oxide of

nitrogen. As an example cf oxygen and carbonic acid

being held mechanically by their carrier, I may cite the

oxygen which exists dissolved or occluded, but not

chemically combined, in water, the oxygen which is

breathed by fishes, and the carbonic acid also contained

in the water of springs, rivers, and the ocean. These are

quite diflerent from the oxygen that is chemically com-

bined with the hydrogen to form the water. The latter

can only be separated by chemical violence, but the

mechanically dissolved or occluded oxygen and carbonic

acid may be pumped out or driven out by boiling the

water.

Magnus proved experimentally that blood is capable of

absorbing a maximum of one and a-halt times its own bulk

of carbonic acid, and Magendie found that the venous

blood he examined in its ordinary condition contained 78

per cent, of carbonic acid, and arterial blood only 66 (by

volume).

I may here describe an experiment that I devised for

displaying to a class at the Birmingham and ^Midland Insti-

tute many years ago, a visible illustration of the kind of

action that takes place in the conversion of dark venous

blood into bright red arterial blood by the action of oxygen.

I first added to a solution of the protosulphate of iron

(common green copperas) some carbonate of ammonia.

This threw down a dark carbonate of iron of nearly the

same shade as venous blood. Then to represent the lungs,

I spread some of this slimy precipitate over white blotting-

paper, and exposed it to the air. Oxygen was taken up,

carbonic acid given off, and the dark carbonate of iron con-

verted into blood-red sesqioxide. This experiment literally

supplies some colourable support to the theory that the

iron, which is a necessary constituent of the blood, is its

oxygen and carbonic acid carrier.

My own view is that this change actually does occur in

the blood, and T maintain this conclusion on tho ground

that, as a matter of chemical fact, any solution of iron

or salt of iron exposed to the reducing agencies of the

venous blood, and to its carbonic acid and carbonates, must
be converted, as in my experiment, to a dark proto car-

bonate, and that such proto-carbonate exposed to the

oxygen of the air, as is the venous blood in the lungs, must
give off its carbonic acid, and become peroxidised and

blood-red. I say that this action must occur, but do not

say that it accounts for all the change. The total quantity

of iron is insufficient for this, and there are other reasons

that I must not further digress to state.

Let us now return from this bye-path to the highway

of our argument. Tho detour was made in order to find

an explanation of the cooling function of the skin where
evaporation fails. It is found, accordingly, if .some of the

carbonic acid with which the blocd in the capillaries is

charged passes off as a gas by simple expansive evolution
;

for it cannot thus expand from tho condensed to the

gaseous form without absorbing or using up a large

amount of heat or calorific energy, which heat it obtains

from its surroundings, and thereby cools them.

1 sit in a cold room and lind that the previously-

described extra vascular tissue of my left hand is purple.

What must the blood in the superficial vcsf els have done to

become thus abnormally venous 1 It must have parted

with some of its arterial oxygen, and this must have com-
bined with some combustible carbon, and in becoming
venous, have helped to overcome the cooling influence

of the surroundings. If I now step into the hot chamber
of a Turkish bath, tho blood in these same vcsscLs will

become abnormally arterialised, brilliantly red ; i.e., it

will give off some of its carbonic .acid (by the cutaneous

respiration already described), aid thus cooperate with the

increased perspiration in pertbrniing the cooling function

of the skin. The same occurs in the paler tkin, but it is

not so visibly displayed.

As I said at first, our artificial clothing should, as far as

possible, assi.st our natural clothing, the skin, by continuing

the same work that it performs ; therefore we require for

such clothing a material or materials that shall protect the

body from the cooling influence of the outer air when it is

colder than our bodies ; that shall have a cooling, or at

least a protecting influence, when we are exposed to higher

temperatures than blood-heat, and that .shall also allow free

transpiration of gases and vapoui-s.

This last condition at once excludes all non-porous

material. The armour of our forefathers was detestable

clothing, and I am told that our Life Guardsmen would

rather go into action bare-breasted than with their breast-

plates—would prefer exposure to sword and bullet to the

depressing burden of such breast-protection. Waterproof

garments that are likewise air-proof arc similarly evil.

When I reach this jiart of the subject I shall point out the

distinction between waterproof and water-repellant material,

which latter need not resist the passage of the gaseous

exhalations cf the body.

We are thus presented with a somewhat paradoxical

problem. We must find a material that will allow free

diffusion of gas or vapour, but will resist the passage of

heat, that will .shut in the subtle, imponderable, penetrating

radiations that travel with the inconceivable velocity of

light, and yet shall permit the slow, creeping diffusion of

aqueous vapour, carbonic acid, etc., of such extreme com-

parative grossness.

We all know well enough how this is practically done
;

but the philosophy of the doing is by no means generally

understood.

PHOTOGRAPHY AND MEDICAL
JUKISPRUDBNCE.
By Willta5i Mathew.

THE DETERMINATION OF PERSONAL IDENTITY.

IN all books dealing methodically with the topic of

medical jurisprudence, attention is directed to that

division of tho subject which treats of legal identifico,tion and

its related particulars. The rules and usages by which the

procedure is governed are primitive, but of long antiquity.

Whether btfore the accredited oflicer of the Crown—the

county coroner—or before the courts of criminal law, the
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corporeal presence of the individual touching whom the

inquiry is on foot is an indispensable preliminary. " If

the body be not found, the coroner cannot sit," says Black-

stone. " An inspection of the body is the essence of the

inquiry," observes Dr. Taylor, in " Principles of Medical

Jurisprudence."

Upon occasion, in the Courts of Civil Procedure also,

the question of identity becomes the essential feature of

the investigation. It is the real issue submitted to the

adjudicators. In such instances, says Dr. Beck, " the

whole evidence turns on the question of identity."

Stature, temperament, marks upon the person, colour of

the hair, colour of the eyes, general resemblance. These

have heretofore been the ordinary elements of the physio-

logical sort upon which a conclusion has been based.

When and where photographic portraiture was first

introduced to the notice of the Courts, does not clearly

appear. Certainly, it has not been received with un-

deviating reliance, for the photographic presentment in

many instances differs very materially to the eye from the

personal reality, ^yitne>ses, upon their oath, have some-

times been requested to pronounce upon resemblances

from which, under ordinary conditions, they would have

shrunk in bewildered uncertainty.

Yet, when considered from tbe standpoint (1) of their

perfect accuracy of delineation; (2) of their minutely-true

reproduction of the proportionate areas occupied by the

several features ; and (.3) of the apparent permanence, in

adult life, of those proportionate areas, there would cer-

tainly ap]iear to be no inscrutable reason why photographs

might not be subjected to tests of a severely scientific

nature.

There are three or four indispensable conditions to be

accepted by scientists, preliminary to such a consummation.

I. A due recognition of the permanence of the essential

particulars of a given face.

II. Of the greater or less divergence of all other faces

whatsoever from the permanent particulars of the face in

q\iestion.

III. The requisite reliability of a unit of admeasure-

ment that shall be, similary, (1) permanent in a given face
;

("2) discrepant, more or less, in all other faces.

IV. The accredited presence of a sutiiciently undeviating

horizontal plane to afford an available zero or datum line.

Now, in order to sustain the proposition that a given

adult face is permanent in its chief particulars, it needs but

the obvious reflections—(1) That when a man stops grow-

ing, the bones of his face stop growing at the same time as

all the rest
; (2) that when the bones of the face cease

growing, the several features thenceforward retain in per-

manence their original locu^ in quo.

It should go without saying that the requisite unit of

the admeasurement must necessarily be sought for in the

face itself ; for by this expedient the varying magnitudes of

photographic portraits are effectually legislated for. Hence
the adaptability of the coloured circle of the eye for the

desired purpose. It is (1) well-defined at its exterior cir-

cumference ; it is (2) a permanent quantity in a given indi-

vidual
; (3) its dimensions so materially differ in different

persons that of itself it Vjecomes an important factor of

diversity between photographs that are inherently di-crepant.

Granted, then, the requisite permanence of the facial

perpendicular, and the requisite permanence of the unit of

the admeasurement (the diameter of the iris at its exterior

rim), it remains but to consider the limitless amplification

of the facial diversity.

It has been long an accepted hypothesis that the dimen-

sions of an ideally perfect face should consLst of certain du-

plicate and triplica'e repetitions of its own elements
; yet,

nevertheless, that all actual faces are, to a greater or less

extent, departures from the given ideal. In strict con-

formity with this hypothesis, it may be pointed out that

the endlessly numerous permutations which are everywhere

consequent upon the presence of even a few factors of

diversity, is a matter quite amenable to arithmetic proof.

This principle of permutation finds its always-familiar

illustrations in the " ringing of changes " upon an octave of

bells, in the casting of dice, and in the myriads of differing

verbal forms that a few vocal articulations have afforded to

all the nations of the earth.

In conclusion. The general and special data which have

been here set forth, appeal in the first instance to the

common apprehension of all persons of intelligence ; and,

secondarily, to the tests and investigations of experts. As
the result of such tests and investigations, it is now con-

fidently maintained that the data and conditions enume-

rated are trustworthy and open to proof. The photographic

portraits of various public personages, taken after intervals

of twenty or more years, and suitably enlarged, have been

found to correspond very minutely in admeasurement,

whilst, in the meanwhile, great external change has been

going forward in their countenances. On the other hand, a

comparison of the portraits of any two distinct individuals,

tested under the same rigid conditions, fully justifies the

statement that, in such cases, varied and palpable dis-

crepancies will inevitably become manifest.

The physiological facts having been accepted, the formu-

laries of procedure may suitably engage attention. To
those to whom the topic is new, an explicit statement of

details might prove the more convenient; but summarily and

technically those particulars may be dealt with as follows :

1. Upon a photograph of enlarged magnitude let a right

line be drawn from centre to centre of each pupil. 2. From
the given centres, describe arcs intersecting each other,

above and below the right line, of a radius as the distance

between the centres. 3. From the points where the arcs

cut each other, produce the perpendicular. This will,

necessarily, be the true facial perpendicular, whatever may
be the pose of the sitter, -i. Lay off a parallel on either

side of the perpendicular, at the distance of the given

centres. 5. Lay ofl' a series of parallels, above and below

the line of the pupils, and let their measured distance

apart be that of precisely the diameter of the iris. 6. Let

each parallel extend over the right-hand margin of the

portrait, and be numbered consecutively. The given line

of the pupils being a nought, or zero, let the other numbers

proceed from it, upward and downward. 7. Reproduce

these details upon the second portrait, and thereupon

proceed to make the necessary comparison of particulars.

With the aid of the appliance known as the Identiscope,

the required comparison can be effected under conditions

the most favourable for careful inspection. Reproduced

upon lantern-slides, conjoined by the agency of the zero-

point*", the compared portraits may be projected in com-

bination, upon a scale of magnitude that would cause the

most minute discrepancies to stand revealed in any reputed

instances of spurious or doubtful identity.

The Foethcomixg E:shibitiox of PnoTOGB.iPHS by Amatecbs.—
There is every prospect of this exhibition proving successful, as we
understand that by far the greater proportion of the allotments in

the spacious galleries where it is to be held have already been

ap])lied for by intending exhibitors. We have had an opporttmity

of inspecting the handsome and valuable medals offered as prizes

by the London Stereoscopic Company, and should advise those

amateurs who intend competing for them to send in particulars of

their proposed exhibits without delay, as but little space is now
available, and no pictures can be received for competition after the

14th iust. All information respecting details can ba obtained on
application at 108-110, Eegent-street, W.
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CHATS ON
GEOMETRICAL MEASUREMENT.

By Richard A. Proctou.

(Continued ficiti yagf 23!>.)

.•1. We still have to consider pyramids. I see, indeed,

why you spoke of pynimids as the simplest elements into

which plane-faced solids can be divided. Just as a recti-

linear area has to be divided usually into triangles, before

we can determine the rectangle to which it is equal, so a

plane-faced solid would usually have to be divided into pyra-

mids, before we can represent its volume by a parallelepiped.

.1/. Precisely. But we shall have very little trouble

with pyramids
now we have
dealt with prisms.

We must first

show that trian-

gular prisms on
equal bases and
of equal altitudes

are equal :

—

Let A B C D
and abed, Fig 4,

be pyramids on
Pig. 4.

equal basis ABC, abc (B and b remote) and of the same
altitude, so that D rf is parallel to the plane in which ABC
abc both lie. Take two planes close together, and both
parallel to A B ca, cutting the pyramids in the thin tri-

angular slices P Q R, p qr. These triangular slices are

equal ; for (by the laws of parallels)

PQR:ABC::(PR)=:(AC)=
::(DP)'^:(DA)=
..(dpy-:(day-

:: (p r)- : (a c)-
: p q r : a b c.

So that, axA.BC = abc,FQIl=pqr.
This being true of each such element of the two

pyramids, we have finally, when their number is indefi-

nitely large, the sum of all the triangular slices in one
pyramid equal to the sum of all the triangular slices in the
other, or. Pyramid A D B C = pyramid a dbc.

A. Of course, we can extend this result as we extended
the first result obtained in the case of prisms.

M. Yes ; obtaining finally the general result that

pyramids on equal bases (of whatever number of sides,

equal or unequal) and of equal altitudes are equal. Thus
the volume of any pyramid can be represented by that of a

pyramid on a triangular or rectangular base (as most
convenient) and having one side perpendicular to the base.

A. What is the advantage of this 1

M. It enables us to compare any pyramidal volume with
the volume of either a right prism or a parallelopipedon,

as we may prefer.

A. In whay way ?

M. As follows :

—

Let A'ROd (Fig. 5) be a pyramid on the triangular

base ABC, its altitude being d M (perp. to the plane
ABC, and meeting that plane

in M). Draw the lines A D,
BE, CF at right angles to

A B C, and let a plane through

d parallel to A B C meet these

lines in D, E, F. Join D E,

EF, FD, completing the

upright prism A E C.

Now join DC, D B, com-
pleting the ))yramid A D B C :

this pyramid is equal to th<;

pyramid A B </, being on the same base and of the same
altitude. Join E C, conijileting the jiyramid D E F C : this

pyramid is equal to the pyramid ABC(/, being on an
equal base D 1'] F, and of the same altitude. But removing
the pyramids A DBC, DKFC from the prism A K C,
there remains only the pyramid E B C D, and tliis pyramid
is equal to D E F C, since these two pyrumiils are on equal
bases EEC, EC F, and (having a common vertex, D) arc

of the same altitude : therefore the pyramid K B C D is

equal to the pyramid A B C t/, which has been already
shown to be equal to the pyramid E C F D. Thus
prism A E C= pyr. A D C B -f- ,.yr. D K F C -f py r. E B D

= ;{ pyramid A B C ti

Wherefore, A pyramid is equal in roliiiiw to one-ildrd tits

prism mi the same base and of the same altitude.

A. This result, with what we have already learned,

enables us, I see, to compare any pyramid with any prism
or parallelopiped of the same altitude.

M. Yes; we have the general relation,

—

A pyramid is

equal in volutne to one tliird of a prism trianytdar, rect-

angidar, quadrangular, or jiolygonal of tlie same altitude

and hai'ing a base of equal area.

A. How about cases where the altitudes are different?

M. Since the volumes of prisms and of ]>arallelopipedB

manifestly vary as the altitudes, so also must the volumes
of pyramids, so that in fine we can compare the volume of

any pyramid with the volume of any prism or paral-

lelopiped.

A. If we wish to express the volumes of such solids

numerically, how must we proceed ]

M. We may say that the volume of a prism ia the pro-

duct of the base by the altitude, and the volume of a
pyramid one-third the product of the base by the altitude,

if we remember that this is only a convenient way of pre-

senting certain numerical relations ; for in reality we can
no more multiply length by breadth to get an area, or an
area by height to get a volume, than we can multiply miles

by minutes. Yet just as the product of the number of
miles by the number of minutes occupied in traversing

each gives us the time (in minutes) occupied in making a
given journey, so the product of the number of units of

length in two adjacent sides of a rectangle gives ua the
number of units of surface in the rectangle. In like

manner The product of the number of itnits of surface in the

base of a prism or parallelopiped by the number of units of
length in its height, gives us tfie number of units of volume
in the pris7n or parallelopiped ; while One third the number
of units of surface in the base of a piyramid by the number
of ttnits of length in its height, gives us the number of units

of volume in the pyramid.

(To he continued.)

ELECTRO-PLATING.
xvni.

By W. Slingo.

INHERE are many interesting features pertaining to the
practical study of electricity, and amongst them the

deposition of alloys certainly takes a prominent stand.

Experiments in this direction will speedily disperse many
of the ideas of students of electricity, not the least notice-

able being that when a current traverses a solution con-

taining two or more metals, it will precipitate only one of

them. That this, however, is not necessarily the case may
be easily demonstrated. What is really essential, if we
wish to precipitate a single metal, is that the solution

employed should be pure, and such that (based on experi-
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mental discoveries) only one metal is known to be deposited
by it. For example, a solution of sulphate of copper would
not dissolve and deposit zinc at the same time that it is so
dealing with cojiper. On the other hand, a single metal
may be deposited from a complex liquid by employing a
curreut of suitable proportions.

If we take a number of electrolytic baths, each con-

taining a ditfereut solution, and then divide the current

from a battery of large cells between them, we should find,

presuming the current to be powerful enough, that a dif-

ferent metal would be capable of being deposited in each
cell—say, for example, copper, silver, iron, nickel—but the
current that will decompose one solution so as to deposit
its metal, will not necessarily act in a similar manner upon
others. The curreut must be strong enough to overcome
the most obdurate ; and even then a difficulty will be expe-
rienced, as a larger proportion of the energy than is

required will be expended on the more easily aflected

solution. Presuming, then, that such work is possible, there
follows, as a natural consequence, the assumption that similar

results would follow were solutions of the various metals
collected in a single bath and the current suitably divided
between auodes of those various metals, uniting again at
the cathode. In this way the cathode would receive an
alloyed deposit of the ditterent metals. It is found
that difl'erent metals, or the same metal in dill'erent

solutions, necessitate the adoption of a varying number
of battery cells. Thus copper is precipitated from its

sulphate by a single cell, while other metals may require
two, and some three, or even more. Suppose, then, for
experimental purposes, we wished to precipitate a number
of metalj upon one and the same cathode .simultaneously, we
could do so by preparing a suitable solution of such metals
and suspending from a rod of insulating material, or
from separate insulated blocks, auodes of the different
metals, and connecting to each anode the positive pole
of its necessary battery, the whole of the negative poles
beiug connected, directly or indirectly, to the cathode. A
similar result might be accomplished by using a single
battery comprising a number of cells sufficient to perform
the most difficult precipitation, and then dividing the
oirrent between the various anodes, sufficient resistance
beiug introduced between the battery and each anode to
reduce the current between the cathode and the individual
anodes to the requisite strength. Suppose, for example,
thUt the electro-motive force required to be expended be-
tween anode A and the cathode to be three volts, and that
between anode B and the cathode only one volt, then if

resistance be introduced between the battery and B equal
to twice that between B and the cathode, the electro-
motive force expended between the two latter points will
be reduced to a third of what it is between A and the
cathode, or of what it would be between B and the cathode
were the resistance removed.
The plan more generally adopted, however, is to use an

anode comi>osed of the alloy similar to that which it is

desired to deposit, and dissolving either a part of the alloy,
or certain proportions of the separate metals composing it,

in a suitable solution, and then using a current of sufficient

intensity aud electromotive force to produce a deposition of
the more obstinate metal, the others being deposited with it.

The danger is that the more easily-deposited metals will be
precipitated to a greater extent than is desired, while the
others share but little, if at all, in the deposition. That
this would be so becomes very apparent on the briefest
consideration. To take a more impre.ssiouable simile, we
should scarcely expect that in a forest of young and of
matured trees, a rush of wind capable of levelling the
older trees, would not discriminate so impartially as to

destroy an equal number of large and small trees, but
would rather anticipate that it would expend itself

upon a larger proportion of the weaker trees. Simi-

larly, with a rush of elecrtioity, there is the ten-

dency, in the presence of two metals—say copper and
zinc—to decompose more of the copper than of the

zinc salts. This difficulty is a serious one. In the case of

the forest, if we wished the destruction of an equal number
of large and small trees, we should, in the absence of any
other means, present fewer small than large trees to the

wind. So in our bath, were no other course open, less

copper than zinc would be allowed to be present.

The alloy most frequently deposited is that of zinc and
copper—viz., brass. A useful and easily-made solution

may be prepared in the following way :—Dissolve two
ounces, or thereabouts, of good brass in four ounces of

nitric acid, diluted with a small quantity of water. As
dense red fumes of a very pungent and somewhat
poisonous nature are evolved in this process, it is best

carried on in the open air. If the acid is insufficient to

dissolve the whole of the brass, a little more may be added,

but care shoidd be taken to avoid having an excess of acid

—that is to say, more acid than would suffice to dissolve

the metal ; for this reason it is, perhaps, preferable to reject

a small quantity of undissolved metal, rather than run

the risk of having a superabundance of acid. In order to

make sure that the whole of the acid has been neutralised

by the metal, a gentle heat may be applied to the glass

or earthenware vessel containing the solution. The
absence of any further action indicates that there is no

free acid present (presuming, of course, that there is at

least a small quantity of brass in the solution undissolved).

Next decant the solution into a large jug or other con-

venient receptacle, and add halfa-gallon of water. Then
add slowly a solution of pot issio carbonate, consisting of

half-a-pound of the carbonate to a pint and a half of

water. Care is necessary in adding the carbonate, or the

energy of the reaction may cause the loss of more or less

of the brass solution. A precipitate of a light greenish

colour is thus_ produced, and when it has settled the

liquid is decanted and the precipitate well washed and

subsequently dissolved in strong liquid ammonia, adding

the latter gradually, stirring at the time, until the whole of

the precipitate is again dissolved as a beautiful blue solu-

tion. A strong solution of cyanide of potassium is next

added until the solution again becomes clear, when a

small quantity of free cyanide must be added. Dilute

this with sutiicient water to make a gallon of solution,

when it will be ready for the bath. The anode should be

a sheet of brass of the same quality as that used in pre-

paring the solution.

ORBIT OF THE SUN.

Bv E. A. Proctor.

ANOTHER subject about which many mistakes are

made is that of the sun's motion in interstellar space.

It is supposed by many that the sun has been shown to be

travelling in an orbit around the star Alcyone, the chief of

the Pleiades. Anything much farther from the truth can

hardly be imagined. Absolutely nothing has been proved,

or even rendered probable, about the sun's orbital motion

through space, except that the sun's present course is

directed towards the constellation Hercules. If it were

certain that the sun is travelling in a nearly circular course

around a centre, then of course it would follow that this

centre lies in sotne direction at right angles to that towards
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which the sun is travelling. If it were certain that the

whole system of st;n-3 were circling around some centre,

and if the Milky Way in reality represented the main
body of a system of stars (strewn with tolerable uniformity

throughout its extent) then it would follow that the centre

motion lies somewhere In or near the Milky Way (as seen

from the sun). Therefore it would t'ollow V at the central

star, if there is any, must He at or near one of those two

parts of the Milky Way which lie at right angles to the

direction in which the sun is travi 1 ing. This would bring

us to -.he constellation Perseus ov. one side and to the con-

stellation Scorpio on the other. It was reasoning thus,

and lH>cause the remarkable star-group the Pleiades lay

near P-seus, that Madler arrived at the conclusion that

the centre of the stellar system, around which all the stars

revolve, may lie within the Pleiades and be—perhaps

—

Alcyone, the chief of that group. Ho noted further, that if

there were a centre rouiul which all the .stars were travel-

ling, then the velocities of motion would be less and less

(not greater and greater, as in the solar system) the nearer

the centre were approached, and so showed that the stars

towards the centre ought all to seem to drift in one direc-

tion. He found that the stars round the Pleiades all have

a general drift in one direction. Therefore, he concluded

that there must be the centre of motion, presumably the

very star Alcyone. And now let us see what is the real

strength of this chain of reasoning. To be worth any-

thing, every link of the chain should be sound. As a

matter of fact, not a single link is worth anything. It is

not only not certain that the sun is travelling on a nearly

circular course, but almost certain that the sun cannot so

traveL It is not certain that the whole system of suns is

circling round a centre, but impossible that such a system

can have a single centre of motion. It is not certain that

the stars of the galaxy form the main body of a system of

sun streams, as Sir W. Herschell originally supposed

with tolerable uniformity throughout a single system, but

it has been practically demonstrated that the stars of the

Milky Way are arranged very differently from those in

our neighbourhood, of which the sun is one. And, lastly,

the one piece of positive evidence on which Madler based

his special conclusion has been shown to be altogether

valueless, by the circumstance that precisely the same kind

of star-drift which he recognised in the neighbourhood of

the Pleiades exists in other regions—Gemini, Leo, Ursa
Major, and elsewhere. Thus the whole chain of reasoning

is found to be valueless. There remains not a thread of

.evidence in support of the idea that there is a central sun

around which the whole universe of stars revolves.

—

N^ew-

castle Weekly Chronicle.

FIRE WASTE.

MR. C. J. HEXAMER has been delivering a series of

lectures before the Franklin Institute of Phila-

delphia on the fire waste of the country.

His lectures have received considerable attention, and
the Fireman's Journal of New York, from whose columns
the following is extracted, considers Mr. Hexamer's lec-

tures full of practical suggestions. One of his lectures

was on " Fires in Textile !Mills," the special feature of it

being on the construction of such mills with a view to fire

prevention. The lecturer said that one of the most impor-

tant precautions to be observed in erecting mills was to

insure the confining of a fire to the apartment in which it

originates. All stairways and elevators should be built in

a shaft beside the building proper, the openings between
them being shut ofT at the difl'erent floors by iron doors.

The next precaution to bo observed is in the construction

of the floors. The l)est form of fire-pioof floors is of brick

arches built between iron girders placed at short distances.

Floors of concrete or " terra cotta lumber," a pDrous clay

material that can be readily cut and .shaped with edge tools,

rank next in security. If ceilings arc of wood, they may be

covered with fine wire netting, and plastered over, or they

maybe rendered practically "fireproof" by coating with

asbestos paint or by liberal and frequent applications of

common lime whitewash. Additional loss is frequently

caused by having floor-beams so deeply embedded in the

side walls that when they burn through in the middle the

weight upon them causes the overthrow of the walls when
the floors fall in. This can be easily avoided by placing the

Joists so that they fall out when burned through in the

middle. Fire doors are best made of heavy wood, covered

on both sides with sheet-iron, and fastened to the brick wall.

Two fruitful causes of fires in mills are the lighting and

heating arrangements. Hot-water pipes are tho safest,

steam-pipes ranking next. To avoid having combustibles

placed in contact with them, they should bo suspended

from the ceiling, where they are out of the way, and give

the best heating results. Mr. Hexamer claimed for the

incandescent electric light superiority over all other methods

of illumination.

CHAPTERS ON MODERN DOMESTIC
ECONOMY.

XXI.—THE FRAMEWORK OP THE DWELLINGHOUSE.

STRUCTURAL EXAMPLES (continued).

TUE DISPOSAL OP HOUSEHOLD REFUSE.

"\TTE shall now pass on to the details of the hydraulic

VV system of sewerage in so far as it bears upon the

domestic drains and their accessories. To obtain security

from sewer gas has been the chief aim of modern sani-

tarians aod inventors, and it has at length been recognised

that, provided the channels for conveying away waste

products are thoroughly sound and suitably placed, perfect

immunity from foul air in the house will additionally

depend upon {a) suitable disconnection of the house-drain

from the public sewer
; {!>) relief of undue pressure upon

traps by the establishment of an efficient system of ventila-

tion, which shall provide for a constant supply of fresh air

to the drain and all the pipes, and the constant removal of

vitiated air therefrom at a place where it cannot afTect the

sanitary condition of the abode
;

(c) a sullicient, yet not

too great, fall of the pipes, to ensure a speedy removal of

their contents to the common sewer, aided, if necessary,

by adequate flushing apparatus. As sewer-gas is not gene-

rated until decomposition sets in, and as decomposition of

excrementitious waste does not commence until after several

hours have passed, it follows that attention to the precepts

last mentioned cannot fail to secure the desired result.

In a former chapter we noted thrtt the chief cause of

insecurity and leakage from the house-drain could be traced

to its imperfect jointing. We condemned the use of clay

for rf asons which we gave somewhat fully. We are now

inclined to condemn the use of even a good hydraulic

cement, because it is open at all times to contraction and

expansion, which, though but slight, is still sufficient to

give rise to leakage ; then again, cement is liable to give

way during the settlement of tfie drain which may take

place long after it has been carefully laid and tested.

Although much can be done to prevent this settling of the

drain by the preparation of a good foundation for it to rest
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Fi". 16.

upon throughout its course, such as an encasement of con-

crete or brickwork, the expense of such a provision would,
in most instances, be fatal to its adoption, so that in stone-

ware drains, which are to be preferred to iron pipes on
account of their chemical 'constitution, a reliable water-
tight and cheap joint must be looked upon as sine qwl non.

The chief diftlculty to be Mirmounted consists in the
accurate fitting of the spigot of one piece into the socket
of the other, and as such a mechanically true fit cannot be
secured in stone or earthenware-pipes, on account of the
difficulty experienced in maintaining their forms duriag
the process of firing in their manufacture, something else

of a cheap, yet durable material, must be cast upon the
ends of the pipes. This is carried out in the case of the
" Stanford Patent Joint " for stoneware-pipes (Fig. 16). The
casting upon the spigot fits into the casting within the
socket in such a way as to make the joint quite watertight
without the employment of any cement substance ; all

that is recommended for use is a little smearing of
grease. Subsequent settlement of the drain only tends
to make the joint more secure, and, what is of great
importance, the drain can be laid by an ordinary un-
skilled labourer as soon as the trench for its reception has
been made, whether it is wet and full of water or not.

The material of the joint does not project within the
pipe 80 as to cause any obstruction, and a junction with
a water-tight stopper, as shown in Fig. 16, can be pro-
vided at intervals for purposes of inspection. All of
these advantages are gained at a cost that does not
exceed that for a cement joint, and there can be no risk
here from unskilled or dishonest labour. Stoneware pipes
are, as a rule, seldom used for vertical work, or as soil-

pipes
; but, should it be deemed advisable to place them in

such positions, the Stanford joint will undoubtedly be found
to be the safest and best.

It has been said that there are not 500 houses in the
whole metropolis which can claim to be thoroughly well
drained ; doubtless the fortunate half hundred are of the
better class of expensive tenements. We may safely say,

that although we have examined a very large number of
dwellings in the suburbs, we h;ive not yet discovered a

single instance anywhere approaching the requirements of
a modern healthy house as far as its drains are concerned,
whilst artisans' dwellings everywhere are in a most
insanitary condition. The reason of this is that the
hydraulic system is a great deal too expensive to be carried
out in its integrity for the poor ; every cottage, or other
building with only outhouse provision, ought not only to
have its closet ventilated, but there ought to be one inspec-
tion chamber at least, and a good disconnecting trap with
its accessories between the house-drain and the main-sewer
or cesspool. As it is, there is either no sewer at all, or its

place is taken by filthy, ill-constructed cesspools untrapped

from the house, and polluting the ground of the neighbour-
hood with the pent up products of putrefaction.

We shall now describe some of the most approved forms
of apparatus required for houses pro\'ided with water-

closets on more than one floor, and which, therefore, neces-

sitate soil-pipes, house-drains, yard-gullies, ic. Between
the house-drain and the street sewer there should intervene

a disconnecting trap, with inlets for fresh air and an in-

spection arm to the drain below, or on the sewer side of

the trap, which may or may not be continued into a venti-

lating or pressure-relieving shaft for the sewer. On no
account ought the house-drain to be linked on to that of

another abode. This defect obtains so often, that it has
gained the distinctive title of " combined drainage system."

Of the numerous examples that have hitherto been introduced
into the market, the following are the most noteworthy :

—

" Potts's Patent Edinburgh Air-Chambered Sewer and
Soil-pipe Trap," Fig. 17, is virtually a well-glazed stone-

ware manhole divided into two air-chambers by a partition,

the base of which forms a continuous down-sloping channel
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Fig. 17.—Sectional view of " Potts's Edinburgh Air-Chambered
Sewer-Trap." A, air-chamber, 2 ft. 6 in. or 3 ft. long, divided by
diaphragm, G, into two parts ; this assists to direct the gas out of

the first division of the chamber, A, and thus creates an air current

through the trap. The soil passes down the pipe, B, into the

channel, C C C, along the direction of the arrow-heads, and through
the water seal of the dip-trap, D, into the sewer. The rain-water
pipe L, and the household waste-water pipe, R, discharge into an
open head-junction between the soil-pipe, B, and the air-chamber,

A, and their contents thus aid in flushing the appli-

ance. The air-chamber ia covered by a grating, E, which
is placed a little above the level of the ground, and
when the trap is sunk too low to admit of this, the air-chamber

must be provided with one or more raising pieces to bring it above
ground. Below the grating provision is made for a disinfecting

tray, to meet the desires of the fastidious. A pipe, F, which may
be shifted to any position by a bend, as shown at P, is placed on
the sewer side of the trap ; it is 3 in. in diameter, and therefore

quite sufficient to carry away superfluous sewer-gas. It is not

always necessary, and the vent may be plugged and used as occasion

requires for inspection on the sewer-aide of the trap.

leading from the soil pipe and other waste discharges into

a shallow dip-trap on the house side of the street-sewer.
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A reference to the figure will show that ample provitsion is

made for the entry of fresh air into the coiitrivanoe, and

for the separate reception of the contents of the soil-pipe,

and household waste waters, all of which pass freely

through the water valve into the sewer. The dip-trap is

ventilated iu addition on the sewer side by a pipe, which

can be adjusted to the requirements of any house, to carry

away the vitiated air, aud to prevent undue pressure of

ssewergas upon the water seal. One or more soil pipes

may, if desired, open into the basal channel of the air-

chamber.

To sum up, the Edinburgh trap is practically one of the

best inventions of its kind, inasmuch as it provides for

speedy removal of household waste, adequate ventilation

of the drains, and perfect security from sewer-gas through
edicient disconnection.

TRICYCLES IN 1885.

Bv JoHx Browning.

[Chairman of the London Tricycle Cluh.)

SADDLES AND SEATS.

IT would be difficult to over-estimate the value of a good

saddle or seat on a tricycle, as on this depends the

power of riding continuously for a number of hours health-

fully and pleasurably.

The Saepension Saddle.

We are indebted to the firm of Lamplugh <t Brown,
wholesale saddlers, for the best saddle for tricycles, known
BB the long-distance suspension saddle. This saddle con-

sists of a single sheet of leather stretched on a triangular

frame of thin sheet-iron or steel enamelled black, so formed

that in the centre the leather is about an inch above the

frame, and the rider is suspended on the leather just as he

would be suspeded on parchment if he sat on a drum-head.

After riding on such a contrivance as I have described

for some time, the combined effects of perspiration, of the

action of the legs, and the weight of the rider, is to stretch

the leather and cause it to sag down. So long as the leather

does not touch the metal frame this is advantageous, as the

seat of the rider is firmer and more comfortable ; but after

a time the leather touches the frame, and the rider rests on

it. Under these conditions, riding on it becomes uncom-
fortable, and even dangerous. To obviate this difficulty a

tension arrangement has been introduced, which, by means
of a screw adjustment under the front of the saddle, admits

of the leather being again stretched tighter on the frame,

thus restoring the suspension, and with it the full advantage

of the saddle.

Having produced such a saddle as this, most makers
would have been satisfied to have traded on their reputa-

tion. Not so Messrs. Lamplugh &, Brown, for they have

just brought out a new saddle for this season, which they

have aptly named the Buffer-Saddle, in which the whole of

the arrangements are greatly improved, and the insulation

of the rider is carried to much greater perfection.

In this contrivance the triangular frame is tubular

instead of flat, giving, without increase of weight, great

additional strength. The tension is applied by means of

three screw adjustments, one at each apex of the triangular

frame. This allows the tension to be regulutid to the

greatest nicety. But the most important improvement,

from which the saddle has been named is that, instead

of the leather being attachttl at the back of the saddle to

Tlio IJiiffer Saddle (upper view).

the upper part of the i'lauie, thus resting on it, it is

attached to the underneath of the frame ; aud on the to]>

of the frame there is cemented a piece of cylindrical

vulcanised rubber, about nine inches long, on which the

leather rests. The peak of this new saddle is not turned

up, as has hitherto been the case, but is turned down, as

it should be.

The Buffer Saddle (undur view).

The effect of these new arrangements is very marked.

While a new suspension saddle of the usual kind requires

a few days' riding to make it Cdmfortable, and some weeks,

or even months, to get it into the best condition, the new

saddle yields so to the figure of the rider that it gives a

comfortable seat directly, and that with le.ss unhealthy

pressure than any other suspension saddle I have tried.

Some very taking stuffed saddles have been introduced,

but though luxurious to sit on, they are, in my experience,

none of them comfortable to ride on, the reason being that

they cannot sufficiently provide for ventilation.

The best-ventilated saddle is Nagel's new laced saddle,

which has only been introduced this season.

Nagel's Laced Saddle.

This is a suspension-saddle, in which the leather is in

two part.s, and the front and back portions are attached

separately to the triangular frame. These two parts are

united only by a very stout leather lace. The seat thus

provided feels very comfortable, and though I should expect

the lace to very soon become slack, nothing, of course,

could well be easier than to draw the lacing tighter.

Nagel's is a thoroughly useful saddle, and many riders of

experience speak well of it.
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In a former article I have alluded to Leni's Anatomical
Saddle, which is of eheet-steel, shaped exactly like an old

sagged leather suspension saddle, but with all the parts

sunk that could by any possibility exert any injurious

pressure upon the rider.

I have no experience of this saddle, which is scarcely yet

ready for delivery to the puLlic, but I should consider

that, even if it should not prove a luxurious seal, it will

certainly be a fairly comfortable one, and the safest, from
a hygienic point of view, that has yet been made.

This is a matter of such great importance that, after I

have ridden one of these new saddles, as I intend to do,

for some time, I shall give a report of my experience, if the

results at all equal the sanguine anticipations of the

inventor.

Whatever leather saddle I ride, I always keep it well

dressed with vaseline or Prout's dubbin. Either of these

protects the leather from drying and cracking in summer
or becoming mildewed by damp in the winter. The dress-

ing also prevents the rider from shifting about on the
saddle when riding, and, if the machine should be out in a
shower of rain, the leather will absorb but very little

moisture.

There is unfortunately a prejudice on the part of most
ladies against riding on saddles. They confound riding a

tricycle saddle with straddling a horse as a man does. In
fact, you do not ride astride of a small tricycle saddle

;

you simply sit upon it. The seat of a lady on a saddle is

firmer, the action in riding is easier, and the dress is much
less disturbed by pedalling than it is when she rides upon a
seat.

Something may be done with a tricycle seat by shaping
it similarly to the seat of an old-fashioned Windsor chair.

But even the best shaped seat prevents the rider from
sitting nearly over his pedals, and thus pedalling with a

vertical action, or, if he sits over, will chafe him most
uncomfortably, and deprive him of a great deal of his

power.

Hale's Divided Seat.

Those who cannot, or will not, ride on a saddle should
try Bale's divided seat, which is made by the Coventry
Machinists Company.

This seat is made of sheet-iron in two portions, as

shown in the engraving. Each half rocks on a separate

hinge, which is placed underneath the seat. As one leg falls

and the other rises each half of the seat gives alternately,

so that the rider can place full power on his pedals without
any resistance on the edge of the seat ; so that all chafing is

prevented, and as the two halves of the seat are so arranged
that there is a clear space of nearly an inch between them
all injurious pressure when riding is completely avoided.

This is undoubtedly the most jjcrfect seat, physiologically

speaking, that has been contrived. This seat is furnished
with two small cushions, stuffed with horsehair and covered

with a strong rep. I should prefer rather thinner cushions

for my own riding, covered with leather.

My first sensation when riding on this seat was a feeling

of insecurity produced by the seat moving under me ; but

after I had been working on it a few minutes, I found that

I could leave go of my handles and pedal fast, so that with

those who like a seat, or are ajiprehensive of any ill effects

from riding on a saddle, I should think that Bale's divided

seat will be a great favourite.

I

OTHER WORLDS THAN OURS.
A WEEK'S CONVEESATION ON THE PLURALITY OF

WORLDS.

By Mons. de Fontenelle.

with notes by richard a, proctor,

THE FIFTH EVENING.

{Continued from p. 235.)

DO not ask you," said the Marchioness, "whether in

those worlds of the Milky Way there be any moons.

I see they would be of no use to those principal planets

which have no night, and move in spaces too straight and
narrow to cumber themselves with the baggage of inferior

planets : yet pray take notice, that by your liberal multi-

plication of worlds, you have started an objection not easily

answer'd. Tlte vortexes whose suns we see touch the

vortex in which we are ; and if it be true that vortexes are

round, how then can so many bowls or globes all touch one
single ooel I would fain know how this may be done, but
cannot well reconcile it."

" You show a great deal of wit, madam," said I, " in

raising this doubt, and likewise in not being able to resolve

it ; for in itself the thing is extremely difficult, and in the
manner you conceive it, no answer can be given to it ; and
he must be a fool who goes about to find answers to objec-

tions which are unanswerable.* If our vortex had the

form of a dye, it would have six squares or flat faces, and
would be far from being round ; and upon every one of

these squares might be plac'd a vortex of the same figure; but
if instead of these six square faces, it had 20, 50, or 1,000,

then might 1,000 vortexes be plac'd upon it, one upon
every flat : and you know very well, that the more flat

faces any body hath on its outside, the nearer it approacheth

to roundness
; just as a diamond cut facewise on every side,

if the faces be very many and little, it will look as round
as a pearl of the same bigness. 'Tis in this manner that

the vortexes are round ; they have an infinite number of

faces on their outside, and every one of 'em has upon it

another vortex : these faces are not all equal and alike

;

but here, some are greater, and there, some less : the least

faces of our vortex, for example, answer to the Milky-way,
and sustain all those little worlds. When two vortexes are

supported by the two next flats on which they stand, if

they leave beneath any void space between them, as it

must often happen. Nature, who is an excellent housewife,

and suffers nothing to be useless, presently fills up this

void space with a little vortex or two, perhaps with a

thousand, which never incommode the others, and become
one, two, or a thou.sund worlds more ; so that there may
be many more worlds than our vortex has flat faces to bear

'em. I will lay a good wager that tho' these little worlds
were made only to be thrown into the corners of the

universe, which otherwise would have been void and use-

less, and tho' they are unknown to other worlds which they

* Especially when these objections arise out of theories which
are neither demonstrated nor demonsti'able.—R. P.
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touch, yet they are well satisfy'd with their being where
they are. These are the little worlds whose suns are not to

be discovered but with a telescope, and whoso number is

prodigious. To conclude, all tlifse vortexes are join'd to

one another in so admirable a manner that every one
turns round about his sun without changing place ; every

one has such a turn as is most easy and agreeable to its

own situation ; they take hold of one another like the

wheels of a watch, and mutuiiUy help one another's motion,

and yet 'lis certain that they act contrary to one another"

Every world, as some say, ia like a football made of a

bladder covered with leather, which sometimes swells of

its own accord, and would extend itself if it were not
hinder'd. But this swelling world being press'd by the

next to it, returns to its first figure, then swells again, and
is again depressed ; and some allirm that the reason why
the fixed stars give a twinkling and trembling light, and
sometimes seem not to shine at all, is because their vortexes

perpetually push and press our vortex, and ours again con-

tinually repulses theirs."*
" I am in love with these fancies," said the Marchioness

;

" I am pleas'd with these footballs, which swell every
moment, and sink again, and with these worlds, which are

continually striving and pushing one another ; but above
all, I am pleas'd to see how this justling keeps up the trade

of light, which is certainly the only correspondence that is

between them."
" No, no, madam," said I ; " light is not their sole com-

merce. The neighbouring worlds sometimes pay visits to

lis, and that in a very magniticent and splendid manner.
There come comets to us from thence, adorn'd with bright

shining hair, venerable beards, or majestic tails."

" These," said she, "are ambassadors whose visits may
be well spared, since they serve only to affright us."

" They scare only children," said I, " with their extra-

ordinary train ; but, indeed, the number of such children

ia now-a-days very great. Comets are nothing but planets,

which belong to a neighbouring vortex, they move towards
the outside of it ; but perhaps this vortex being differently

presa'd by those vortexes which encompiss it, 'tis rounder
above than it is below, and it is the lower part that

is still towards us.f These planets which have

begun to move in a circle above, are aware that below

their vortex will fail 'em, because it is as it were broken :

Therefore, to continue the circular motion, it is necessary

that they enter into another vortex, which we will suppose

is ours, and that they cut through the outsides of it. They
appear to ua very high, and are much higher than Saturn

;

and according to our system, it is absolutely necessary they
should be so high, for reasons that signify nothing to our

present subject. From Saturn downwards to the other

side of our vortex, there is a great void space without any
planets. Our adversaries often ask us, to what purpose
this void space serves 1 But let them not trouble them-

selves any more ; I have found a use for it : 'Tis the apart-

ment of those strange planets, which come into our world."
" I understand you," says she ; " we do not suffer them to

come into the heart of our vortex, among our own planets,

but we receive them as the Grand Signior does the ambas-
sadors that are sent to him ; he will not show them so

• The whole of this reasoning mnst be regarded as admirable
fooling. Yet might it be paralleled with some disquisitions by
mathematicians and physicists of our days—as any one who has
read the " Unseen Universe " will admit.—K. P.

+ Confidence is usually in an inverse ratio to knowledge. I have
known comets and meteors as confidently dealt with by ignorant
persons even in our own times, when men begin to know how little

they know.—E. P.

much respect, as to let 'em lodge in Constantinople, but

quarters 'em in one of the suburbs of tlie city."

" Madam," said T, " we and the Ottomans agree likewitc

in this, that as they receive ambassadors, but never send

any, so we never send any of our planets into the worlds

that are ne.xt us."

" By this," says she, " it appears, that wc are very proud

;

however, 1 do not yet very well know what I am to believe.

The.se foreign planets, with their tails and their beards,

have a terrible countenance, it may bo they are sent to

affront us ; but ours that are of unoliier nuike, if they

should get into other worlds, are not so proper to make
])eoplo afraid."

" Their beards and their tails. Madam," said T, " arc Lot

real, they are ph;enomena, and but mere appearances.

These foreign planets differ in nothing from ours ; but

entring into our vortex, they seem to us to have tails or

beards, by a certain sort of illumination which they receive

from the sun, and whicli has not been yet well ex-

jilain'd.* But certain it is, that 'ti.'-: but a kind of

illumination; and, when I am able, I will tell you how
'tis done."t

"I wish, then," says she, " that our Saturn would go

take a tail and a beard in another vortex, and aflVight all

the inhabitants of it. That done, I would have him come

back again, leaving his terrible accoutrements behind him,

and, taking his usual place amongst our other planets, full

to his ordinary business."
" 'Tis better for him," said I, " not to go out of our

vortex. I have told you how rude and viol, at the shock

is when two vortexes jostle one another ; a poor planet

must needs be terribly shaken, and its inhabitants in no

better condition. We think ourselves very unhappy when
a comet appeal's ; but 'tis the comet that is in an ill

case."

" I do not believe that," says she ;
" it brings all its

inhabitants with it in very good health. There can be

nothing so diverting as to change vortexes. We that

never go out of our own sphere lead but a dull life. If the

inhabitants of a comet had but the wit to foresee the time

when they are to come into our world, they who had

already made the voyage would toll their neighbours before-

hand what they would see ; they woubl tell them that

they would discover a planet with a great ring about it,

meaning our Saturn; they would also say, you shall see

another planet which has four little ones to wait on it
;

and perhaps some of them, resolved to observe the very

moment of their entrance into our world, would pre-

sently cry out ' A new sun ! a new sun !
' as sailors use to

cry, 'Land! laud!'"

(To he couiinued.)

The Colo.mal and Indian Exhibition.—The Royal Commission

appointed for the purpose of organising this Exhibition, which is to

be held in South Kensington next year, met for the first time on Mon-

day at Marlborough House, under the presideucy of the Prince of

Wales, who expresBcd a hope that no untoward events may occur

to prevent this resulting in perhaps the finest exhibition that has

ever been held. The Guarantee Fund up to the present amounted

to £12S,G00, and included the following sums ; -The Government

of India, £20,000; the Government of the Dominion of Canada,

£10,000; the Government of Now South Wales, £.5,000; the

Government of Victoriii, £5,000; the Gorernment of New Zealand,

£5,000 ; the Government of South Australia, £2,000 ; the Govern-

ment of Queensland, £2,000; and the Government of the Cape of

Good Hope, £2,000.

* These doubts are unworthy of our confident philosopher.— R. P.

t Unfortunately, Fontenelle was never able to do this.— It. P.
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SBIPLE METHODS OF MAKING
LAXTERN-SLIDES.

By W. Jerome Harrison, F.G.S.

THE optical laiitern now holds a very high place as an

article of scientific apparatus. In one or other of its

forms it is to be found in almost every laboratory, while the

itinerant lecturer would bo badly ofl', indeed, without its

aid. Moreover, in many homes the lantern is regularly

used as a source of pleasure and instruction for the family

circle. The extended use of the lantern has produced a

corresponding improvement in the production of the slides

by which its beautiful pictures are produced. The leading

professional firms—York, Valentine, and others—now issue

slides of the highest quality at exceedingly moderate prices.

But it is the experience of every one who possesses a lantern

that it is very frequently desirable to copy diagrams from
books, or to exhibit tables containing figures, «fcc. Of
course, such diagrams, ic, are frequently done on a large

scale upon canvas or paper, with the aid of stencil-plates,

but this is a far more laborious task than the preparation

of a lantern-slide.

It is especially desirable, too, to exhibit pictures of what
one has actually seen, during excursions in the field, or

through the telescope or the microscope, and it is seldom,
indeed, that slides of the exact places or objects can be
purchsised. Since the introduction of the " dry-plate

"

process into photography, the number of those who practise

what now need not be the " black art " has immensely in-

creased. Thousands of amateurs succeed in taking very
good pictures indeed, and many of onr scientific societies

have distinct sections for the study of photography, con-

sisting of members who devote themselves to special objects,

such as the representation of famous trees, or the geological

features of qunrrien, railway cuttings, ic. ; or, it may be, to

stellar photography. The " negatives ' which are thus
obtained will, it is true, yield a large number of "positive"
prints, but, for the purpose of exhibition to an audience,
transparencies made from the negatives and shown on the
screen by means of a good lantern form by far the best
mode of illustration.

The following notes include brief descriptions of simple
methods of which I have availed mj.^elf at various times
for the production of lantern-slides. For many of them I

am indebted to the fertile mind of Mr. Woodbury, the
introducer of the Sciopticon Lantern. I shall first speak of
methods which do not require the aid of photography, and
then pass on to the description of a photographic process
which is rapidly coming into favour—the use of dry plates

coated with gelatine, in which chloride of silver has been
emulsified.

1. Tin FOIL.—Take a piece of stout cardboard 3} in.

square (the regulation " lantern-slide " sizr) and cut out a
hole in the centre, larger or smaller according to the size of
the diagram you wish to copy. Paste a piece of tin-foil

over the hole. Now punch out in the tin-foil holes to re-

present the subject of the diagram. The corkboiers used
by chemists are very useful for this purpose. If it is

desired to represent the planets, small pieces of coloured
gelatine (such as is contained in bon-bons) may be gummed
over the hole in the tin- foil, and the characteristic features
of the jilanet—as the belts of Jupiter—may be lightly

sketched on the gelatine with Indian ink. For the illus-

tration of double stars this method answers well. Nebul.-e,

too, can be shown by delicately pricking the tin-foil with
the point of a needle. The needle-points for this class of
work are male by forc'ng the eye end of a needle into

the end of a wooden penholder : this is best eflfected with

the aid of a pair of pincers or pliers.

2. Opaque Varnish on Glass.—For the representation

of the radiant-points of meteor streams I have poured a

pool of Bates' photographic black varnish upon a clear

piece of glass. When the varnish is dry, or nearly dry,

lines may be drawn through it with the point of a knife,

or with a needle-point. These lines will be shown as white

upon a black ground when thrown upon the screen by the

lantern.

Smoked Glass. By moving a piece of clear glass for a

minute or two over a candle-flame it will become coatetl

with a dense deposit of carbon. Lines may be drawn
through the black deposit with a fine steel point, and these

lines, as in the last method, will be visible upon the screen

as white streaks. The smoke from a small lump of burn-

ing camphor blackens the glass very quickly and thoroughly,

and I prefer it t > the candle. To prevent the black from

getting rubbed off, strips of cardboard a quarter of an inch

wide should be gummed round the margin of the slide (the

black should be previously removed from the margin).

Then a second piece of clear glass should be gummed or

glued to the cardboard so as to cover over and protect the

blackened surface. Very good eflfects can be produced
upon glass surfaces treated in this way. I have effective

diagrams of the electric spark taken between terminals at

distances varying from one inch to two feet, physiological

sections, ifec. The varieties of clouds can be shown exceed-

ingly well by using a dahber made by tying a bit of

chamois leather over a wooden point, as the sharpened

end of a penholder. By pressing the thumb upon the

blackened glass, fine impressions of the furrows in the skin

can be obtained, and it is very amusing to compare the

thumbs of various individuals in this way—no two are

exactly alike.

The methods ."o far deicribed give white lines upon a

Vjlack surface. The remaining non-pbotographic processes

give black lines upon a white surface.

4. Clear Glass Coated with Gum Dammar—It is not
possible to work effectively upon clear glass with ink or

pencil. The hard, smnoth surface has no "tooth," as

photographers say, and will not "take " the pigment. But
it is p ssible to coat the glass with some transparent,

co'ourless medium of a softer nature, on which lines may
readily be drawn. For this purpose I use a solution of

gum dammar in pure benzole—sixty grains to the ounc&
The gum dissolves readily without the aid of heat, and the
solution should be passed through filter-paper. The glass

to be coated should be cleaned and slightly warmed. The
varnish may then be poured on in a pool at one comer, and
caused to run all over the plate, the excess being allowed

to run off" from another corner into the bottle again.

Additional toughness may be given to the gum dammar by
the addition of a few drops of a clear solution of india-

rubber in benzole.

5. Ground Glass coated with Canada Balsam.—The
surface of very finely-ground glass admits of drawings of

great delicacy being made upon it by the aid of a sharp-

pointed hard lead-pencil. When the drawing is completed,

the glass should be warmed, and then coated with a mix-
ture of Gana la balsam and turpentine, about two or three

ounces of the former to one ounce of the latter. The slide

should then again be warmed, when the turpentine will be

driien off by the heat, while the balsam will remain as a
clear, hard, transparent coating, which fills up all the

little hollows in the ground-glass, and makes it perfectly

transparent. The Rev, W. H. Dallingerhas employed this

method with great success in the representation of micro-

scopic organisms.
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6. Gklatixe, Mica, Talc.—A thin sheet of colourless

gelatine, or of the minerals mica or talc, may have lines

scratched upon it with a nrctllo. The slide must then be

rubbed over with lampblack, which will lodge in the

scratches ami produce black lines when the slide is shown
upon the screen. Sheets of colourless gelatine can be

bought for this purpose, or they may be prepared by
soaking the gelatine in cold water, then melting it by a

gentle heat, and finally pouring the fluid upon a sheet

of clear glass which has previously been rubbed with
French chalk. When dry, the gelatine can readily be
detached.

The last three methods are convenient for those who
possess but little artistic ability, inasmuch as the trans-

parent substances employed can be used like a child's

transparent slate, the slide being placed over the diagram
which it is desired to copy, and the lines traced upon it.

{To le continued.)

IS THE DIAMETER OF THE PUPIL OF
THE EYE AN EQUIVALENT OF
THE LIGHT'S INTENSITY?

By John Gorham, M.R.C.S. Eng.

(From a paper read before the Eoj-al Society in November, 188-1.)

IN this paper it is proposed to inquire whether the

human eye is endowed with the power of measuring

the varying intensities of light which fall upon the retina.

To the physiologist who has investigated this confessedly

most difficult department of optics such an inquiry will not

be without interest, since the path in this direction is com-
paratively an unfrequented one. Little has yet been done,

and that little, so far from strengthening our conviction as

to the ability of the eye to indicate light of different

intensities, has resolved itself into a deliberately announced
persuasion that not only is this organ but little capable of

judging of the relative strength of difTerent illuminations,

bnt that from its very nature and its incessant movements
it is actually incapacitated for the task. See what a high

authority says on the subject : (Sir John Herschel, Art.

Light, Cyclop. Metrop.) :

—

We know of no instrument, no contrivance, as yet, by which
light alone (as such) can be made to produce mechanical motion
BO as to mark a point upon a scale or in any way to {^ve a correct

reading off of ita intensity or quantity at any moment. This
obliges us to refer all our estimations of the de^ees of brightness

at once to our organs of vision, and to judge of their amount by the
impression they produce immediately on our sense of sight. But
the eye, though sensible to an astonishing range of different degrees
of illumination, is (partly on that very account) but little capable
of judging of their relative strength, or even of recognising their

identity when presented at intervals of time, especially at distant

intervals. In this manner the judgment of the eye is as little to be
depended on for a measure of light, as that of the hand would be
for the weight of a body casually presented. This uncertainty, too,

is increased by the nature of the organ itself, which is in a con-

stant state of fluctuation : the opening of the pupil which admits
the light continually expanding and contracting by the stimulus of

the light itself, and the sensibility of the nerves which feel the im-
pression varying at every instant.

But yet more, when two unequally illuminated objects (surfaces of

white paper, for instance) are presented at once to the sight, though
we pronounce immediately on the existence of a difference, and see
that one is brighter than the other, we are quite unable to say
what is the proportion between them. Illuminate half a sheet of

paper by the light of one candle, and the other half by that of

several, the difference will be evident. But if ten different persons
are desired, from their appearance only, to guess at the number of

candles shining on each, the probability is that no two will agree.

Nay, even the same person, at different times, will form different

judgments. This throws additional difficulty in the way of photo-
metrical ostimntions, imd would soem to rcmler this one of tho-
most di'licatu and dillicult departments of optics.

Now, -with due deference to tho reason assigned by this
eminent philosopher for tho eyes' inability to recognise
dilTerent degrees of illumination, one of which, by the way,
constitutes in itself an important item of its efliciency in
this direction

—

e t/., "the. ccmthmal expansion of the jnipil
by the stimulus of the light," we remark that that part of
the eye which is exclusively engaged in recognising these
illuminations, and measuring them, so to speak, from
morning till evening, all the year round, was entirely

ignored in his speculations. Vision, bo it observed, is per-

formed by the combined agency of two distinct sets of
stimuli, the one to superintend and control the brilliancy

of tho light -which enters the eye, the other to assist in

utilising tho light thus provided ; the former is a
reflex or instinctive act ; the latter a voluntary
one. Now, although by this last wo become cognisant of
the general effects of lights of different brilliancies—such
as a bright day as opposed to a dull one, or the dim twilight
as compared with the intense light of midday—we cannot
by any voluntary act judge of minute differences or tran-

sitions in these intensities, any more than we can by the
same voluntary act judge of the measure of an inch in

length. These operations of judgment and exertion are so
various that they cannot be relied on. It is at this crisis

that the pupil interposes, and furnishes, by its instinctive

powers, just that information as to the light's intensity

which it was impossible to obtain by any voluntary effort

of our own.
When the light falls upon the eye, therefore, the pupil

instinctively assumes a given magnitude, which is always
the same in the same person, under the .stimulus of a light

of the same intensity. Over this magnitude we are con-
scious of exercising no voluntary control.

We may conclude, in brief, that the pupil measures the
light for the retina, the retina uses that light for visionv

and -we should have experienced the same difficulty with-

Sir John Herschel, in judging of the relative strength of

different lights, if we had chosen, as he did, the retina

with the mere exercise of its voluntary power, to tha
exclusion of an instinctive pupil, by which alone the feat

can be accomplished.

* * * * * # : r

[Here in the MS. appears a description and illustration

of Mr. Gorham's instrument. Inasmuch, however, as this

follows closely on the lines of our own article on p. 465 o£

the last volume of Knowledge, the reader is requested at
this point to turn back and reperuse the account of the
Pupil Photometer which we there gave.

—

Ed
]

{To he continued.)

SLATE IN AMERICA.

FEW people have any idea of the magnitude of the

slate industry in this country. Until a few yeara

since, the jiroduct of the difl'erent slate quarries in the
United States was quite limited. Now the total amount
produced, of roofing-slate alone, is about 500,000 squares

a year. A "square" is 100 square feet, or sufficient to

cover a space of 10 ft by 10 ft, when laid on the roof. It

covers the .same area as 1,000 shingles, and sells for from
.3-50 dels, to 450 dels, jier square.

As a roofing material slate is becoming more generally

used, as it lasts a lifetime, is fire-proof, needs no painting,

and renders rain-water pure and untainted. Besides the
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large amount of roofing-slate produced, a great deal is used

for other building purposes, such as window-sills, steps,

floors, and mantels. Billiard-table beds are now made
exclusively of slate, and it is also used largely for flagging.

Most of the quarries are in eastern Pennsylvania—in

Northampton and Lehigh counties. More than one-half

of the total product of the United States comes from that

region. Maine and Vermont produce small quantities.

There are also small beds of slate in Michigan and Vir-

ginia. The quarries at Bangor, Pa., in Northampton
County, are considered superior to any, as the slate is

tough, durable, and of an unfading dark, blue-black colour.

The quarries there are valued at from 50,000 dols. to

500,000 dols. each.

Over 3,000 men are employed in eastern Pennsylvania,

and the number is fast iucreasing, as new quarries are

opened and developed. The workmen are mostly Welsh
and English. They earn good wages, have comfortable

homes, and are a happy, sober, and industrious class.

The slate is first blasted out, then hoisted by steam-

power in large irregular-shaped blocks to the bank. These
blocks are then broken or " scalloped " into smaller blocks

;

then split into sheets of required thickness. For that pur-

pose, a chisel or knife, about 18 in long, resembling a lai-ge

putty-knife, is used. The slate splits readily, whenever the

knife is put in, if inserted when the block is wet, or "grceu,"

as it is called.

The workmen speak of the original moisture in the slate

as "sap." After the blocks are dry, they harden and cannot

be split.

After the blocks are split, the sheets are dressed or

trimmed with a machine worked by foot-power to the

required size, which is from Gin. by 12 in. to 14 in. by
2J: in. They are then shipped to all parts of the Union
and to the Old World. A great deal of slate goes to

Australia.

When beds are found, the slate is in inexhaustible quan-
tities, and improves in quality as the depth of the quaiTy
increases.

—

A^o. Chatauqua News.

TnE death is annonnced of B. B. Hotchkies, the inventor of the
world-famons Hotchkiss machine-gun.

Probuctio.v of Copper in- the St.ates.— Official statisticg show-
that the total production of copper in the United States last year
was about 150,(100,000 lb., against 115,500,0001b. in 1883, an in-

crease of 30 per cent. The gain -ivas largest in Montana, that terri-

tory having turned out 44,500,000 lb. against 24,000,0001b. in 1883.
The increase in the Lake Superior region -was 8,800,0001b., and the
Arizona 2,700,0001b.

Sixpenny Telegrams.—In the House of Commons on Monday,
Mr. S. Lefevre brought in a Bill to amend the Telegraph Acts, 1803
to 1878. He said that it was now arranged that the new tariff

should come into effect on Aug. 1 next. The telegraph service had
not improved, but very much tho reverse, since 1881, as since that
year there had been a reduction in the profit of nearly £200,000.
The present tariff led to unnecessary and superfluous work, because
under the Telegraph Act of 1808 the address must be sent free.

The number of messages now sent by the telegraphic service was
24,000,000, the average receipt of each message was one shilling
and a penny, while the average cost of each message was tenpence.
If the Government gave for sixpence what they now gave for a
shilling, that would entail a loss to the department of £050,010 a
year. He had, therefore, come to the conclusion that the best tariff

both for the public and the department would be one giving twelve
words for sixpence and a penny for each additional two words, and
that this should include the words in the address. The free address
would, in fact, be abolished. The tariff, therefore, would be a word
rate of tno words for a penny, at a minimum charge of sixpence.
He estimated that the addresses would average five words, which
would leave seven words for the message. He believed that tho
receipts would be reduced from Is. Id. to lOd. per message, and
that the average cost would be reduced from lOd. to SJd. He esti-

mated that this reduction would cost £180,000 a year, and that the
actual profit would not be more than £250,000.

eiiitorial ^os^fp.

Of all the survivals of monkish superstition and me-

di;eval folly extant, the shifting about of the Festival of

Easter in the Calendar is one of the most senseless and

indefensible. Either the momentous event it is intended

to commemorate actually occurred—or it did not. If it

did not, there is no reason why an arbitrary date should

not be fixed to celebrate what is typified. On the other

hand, if (as is believed by an overwhelming majority of

Christians) that event did actually occur, it must have

happened at some specified date, which there should be no

insuperable difficulty in recovering. Under existing cir-

cumstances Easter Day may fall on March 22 (as it did in

1818), or on divers intermediate dates between that and

April 2.5 (as it will do next year). Five minutes' consi-

deration of the way in which it is fixed will suffice to show
how needless this is. Our present mode of determining

Easter Day dates from a.d. 325, when the Council of Nice

decided that it was "to be kept on the Sunday which falls

next after the first Full Moon following March 20,"

i.e., the date of the Vernal Equinox. Now, any person

possessing merely ordinary common sense might imagine

from this that he had nothing to do but to look at the

Almanac for the first Full Moon sequent on the Sun entering

ty^, to find that the Sunday following that must be Easter

Day. Oh, dear, no ! Pope Hilarius in a.d. 4G3 took care

that no such obvious interpretation as this should be placed

upon the rule. That " infallible " potentate decreed that

the Paschal Moon should be the fourteenth day of the

Moon b}- "the Metonic Cycle." I may perhaps just add
here that this Cycle was discovered by Meton, at Athens,

B.C. 432, and consists of 235 Lunations (or periods from
Full Moon to Full Moon again). 235 Lunations occupy

6,939 G9 days, an interval so very close to 19 years of 3G.5-|

days each that 322 years must elapse before the Cycle gets

a whole day wrong. But quite evidently in 19 years there

may be either four or five leap-years whence a day's difference

may arise : hence the real Cycle is 4 times 19, or 76 years

long.

But practically we may say that the Full Moon falls on

the same days of the same months every 19 years.

Hence it will be seen that there are only 19 out of the 30
days subsequently to March 20 on which the Equinoctial

Moon can be Full, and the "Golden Number" in the

Prayer-book indicates that the day against which such
number is placed is the day of Full Moim next before

Easter Sunday. Moreover this Pa>chal J\Ioon is not the

real Full Moon, but, as I have previously said, the 14th
day in the Metonic Cycle, and as this does not exactly

coincide with any number of years, the Ecclesiastical

Moon and the real one may differ by a day or two, and
Easter may be five weeks earlier—or later—than it would
be if determined by the actual Moon we see in the sky.

And even an appeal to the phases of our own Satellite

would not help us much under certain circumstances ; for

suppose the (real) Moon to be Full at Greenwich two minutes
after midnight on March 20, i.e., in the very beginning of

the morning of March 21, then, using this real Moon,
March 22 would be Easter Sunday at Greenwich. But
in Dublin the Moon would evidently be Full at llh. 37m.
p.m. on March 20, so that following this precept, the Irish

Easter Day would not be celebrated until April 26 ! To
which illustration of the hopeless muddle in which we are

lauded by any attempt to determine Easter from Lunar
Phenomena, I would merely add the obvious inference

that if we cannot and do not speedily make it a fixed
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Festival, like Cbristmas, we must be grovelling very low
indeed before the Fetish of Ecclesiastical traditiou.

The Weldon and Winslow scandal is happily bcgiDninj;

to bear fruit, as I am gratified to sec that a Bill to amend
the Lunacy Laws, introduced by the Lord Chancellor, has
been read for the first time in the House of Lords. There
is no doubt that Lord Selborne's Bill will throw great diffi-

culties in the way of those who have heretofore been
enabled to deprive merely eccentric people of their liberty

from motives of private interest ; but I cannot help feel-

iog that it is still tco ttnder towards the Jons el origo of

all the evils so perpetrated—I mran private asylums.
Sooner or later public opinion will demand their entire

abolition.

The presentation of the Albert Medal to that most
gallant ornament to our police force, Sergeant Cole, on the

26th ult., must commend itself to the approbation of

every Englishman. No deed on record performed during
the heat and excitement of action has, or could have, exhi-

bited truer courage of the very highest order than the
picking up in cold blood of that mass of dynamite, with
its burning fuse, in Westminster Hall, and carrying it to

a spot where its deathly mission would be most likely to

fail, and its violence expend itself with the smallest

chance of mischief.

When I read that the sale of horseflesh as beef has

become so extensive in Manchester as to necessitate an
inquiry by the Local Government Board, I am tempted to

thank my stars that my own lines have fallen in somewhat
pleasanter places. Not that there is any reason a priori

why the flesh of so eminently clean-feeding an animal as

the horse should not be as sapid and nourishing as that of

the ox : but then one would like it ticketed as what it

really is. For aught I know a steak off" the winner of the

Derby might not sufier by comparison with one cut from
the Christmas bullock immolated by Mr. Giblett for the

Royal table ; but I should like the vendor to be candid on
the subject of its origin. The impecunious Frenchman
who, praising our English fare, exclaimed :

" Your
Angleesh meat, he so var fin an' sheap, a man he bring

von, too, tree piece on a leetle bit of stick for von penny,

to my door every mornin'," wag doubtless sincere, but we
may reasonably suppose that he was ignorant whence the

supply was derived.

Dickens said of theatrical " stars " that "they come out

—and they go in again." Six or seven months ago we heard

a great deal of the solution of the problem of ai-rial navi-

gation by Captains Renard and Krebs, in France ; but
somehow they and their navigable balloon have gone from
our gaze like a beautiful dream, as a venerable song hath
it. Meanwhile I am delighted to see that that most Con-
servative of all conservative bodies, the War Office, has

actually despatched balloons to the Soudan, and that as I

write one is floating over the zarebah outside of Suakim.

A more effective method of saving our handful of most

gallant troops from an unseen and practically unassailable

enemy could hardly be devised. This is applied science of

a very commendable description indeed.

Eebatum.—In the article on the Brighton Electric Railway,

page 25G, first colnmn, line 35, for " 20 lb. to the mile," read

"201b. to the yard."

JxfbirtDEf*

THE DESCENT OF MAMMALS.*

PROFESSOR PARKER'S eminence as a comparative

anatomist, notably in craniology, led us to welcome

with unusual interest the appearance of this work, the more

so because the advertisements indicated that it was prepared

especially for the enlightenment of general readers. Tho

necessarily technical character of the Professor's contribu-

tions to the proceedings of learned societies renders them

unsuitable for republication, while there is an ever-increas-

ing class of inijuirers who desire to know the best and

latest concerning the momentous questions discussed in this

book, but to whom such knowledge must, to quote the sub-

title of this Journal, bo " exactly described " and "plainly

worded." Professor Parker may be relied upon to 8up))ly

the exact description, but in the matter of plain wording

his book is a bewildering disappointment.

The story to bo told, namely, the changes which by

natural selection and more obscure causes have developed

the higher mammalia from the lower, is one so profoundly

interesting, so cajitivating to the imagination, as well as

bracing to the intellect, that it is with the bitterest regret

we have to speak adversely of the manner in which it is

told by so well-equipped an authority as the Hunterian

Professor.

The plan of the book, which is due to Miss Buckley, the

accomplished authoress of "Life and Her Children," and

other works, is excellent, and the table of contents is

set forth in crisp, bright English, which can have flowed

only from her facile pen, and which makes us regret that

the Professor did not hand over the rough materials of the

chapters, excluding the puerile quotations from various

sources, for Miss Buckley to present in a tongue " under-

standed of the people."

The confused and discursive paragraphs comprising the

Introduction are followed by a chapter treating of the

Prototheria or Monotremes, the lowest mammalian forms

extant. They are so calkd because they have only one

common sac into which the intestines and the ducts leading

from the kidneys and generative organs all open. Although

teatless, they have udders or milk-glands. Only two typical

forms are known, and both these—the ornithorhyuchus, or

duck-billed water -mole, and the echidna, or spiny ant-

eater—occur in the Australian continent, which, from its

early physical isolation, has most preserved the lower

mammalian forms. It will be remembered that, during

the meeting of the British Association, at Montreal, last

autumn, a telegram was received from Sydney announcing

that Mr. Caldwell had discovered the Monotremes to be

"oviparous with mesoblastic ovum," which, being inter-

preted, means that these intermediate creatures lay eggs, as

do reptiles and birds, and that their eggs contain not only

the pure protoplasm out of which the future offspring is

formed, but also a store of food-yelk, by the absorption of

which it is nourished during the early stages of develop-

ment. The Monotremes, therefore, stand between the

Sauropsida, or lizard like animals, and the Marsupials, or

pouched animals, as the kangaroo and opossum, the young

of which are brought forth in an imperfect condition, as

distinguished from the young of the placental mammals,

which are born fully developed. Mr. Caldwell's discovery,

therefore, points to the ancestry of man—the highest

» "On Mammalian Descent: The Hunterian Lectures for 1884."

By W. Kitchen Parker, F.E.S. (London : Chas. Griffin & Co.,

1885.)
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mammal—as reptilian, instead of amphibian, as has been
thought heretofore, and it is to be regretted that Professor

Parker, whose lectures were delivered in February last

year, has not added to them some discussion in detail on
the significance of this new evidence.

The chapters following treat in sequence of the several

orders of mammals, of the Edentata or toothless animals,

as the sloth, tapir, &c. ; of the Inseotivora, as the mole,

hedgehog, and other insect-feeders ; and of the higher

mammals to man himself, whose lateral instead of lineal

descent from the more important members, as the car-

nivora, is pointed out. Concerning all which matters the

information is accurate and complete, but, as already

kinted, conveyed in terms of which the telegram quoted
above may be taken as a sample. When we read that
" the scapula in the Prototheria does not give off a small

eoracoidal snag or beak ;
" that the " coracoid is continued

from it to the sterum as a large, flat bone, and the forepart

of the crescentic base of the whole plate is ossified as a
separate epicoracoid ;

" that in the bird the " zygomatic
process is a mere snag for muscular attachment, for it has
no glenoidal cavity or cartilagineous facet ;

" that, " in us,

s,3 is well known, the internal pterygoid plates develop a
retral hook, the hannular (hooked) process ; " that " the

pollex is deficient in RInjncliocijon and one species of

Oryzorictes, and the hallux in Macroscelides tetradactylus"
we exclaim with the eunuch in reply to Philip, " How can
I understand, except some man should guide me ?

"

The concluding chapter comprises a series of general

reflections, in which the theological bias of the author,

although obvious, is never obtrusive, making the more
welcome and significant his unstinted praise of Darwin,
and his acceptance of the theory of orgauic evolution pro-

pounded by that great master.

We shall be sorry if any adverse criticism of ours should
deter the reader from grappling with this book, and in

justice to its author, since we have quoted him at his

worst, we will quote him at his best from one of the

Addenda which occur between each Lecture. Speaking of

the skeleton of a seal caught at Stamford in 1846, and then
of the mermaid myth associated with those creatures, the
Professor says :

—

This bewitchment theory of the cause of the poor Moon-calf's
shape, and enforced watery Hfe, is borne out by his structure in the

most remarkable manner ; many worse and more absurd scientific

theories than that have been hatched in human brains. Now, this

is what I learned of the conformity of the structure of this

creature with that of man—namely, that it would be possible for

an accomplished an-itomLst to write an accurate account, using
somewhat f^eneral terms, but naming every muscle, bone, nerve,

artery, and vein—every sense-organ, and every one of the soft

viscera within its body—and that description might be made to

•aerve both for the seal and for man. More than this—far more;
the same supposed biologist might take up the embryology of the

seal, tracing the confluence of the two primary germ-points, their

mutual engrafting, the growth of the foundations of the embryo
(the "blastoderm"), then the differentiation of the various tissues

•and organs—and this second piece of descriptive anatomy might
aerve equally well both for the seal and for man. Then, if the

physiologist took up the subject, the functions of every part would
be found to correspond, and the physiology of a seal would be seen
to be essentially the same as the physiology of our own more
favoured type.

I do not ask the reader to go through all the details and experi-

.ments for himself ; but he might waste an hour in a less pleasing

and profit.able manner than by comparing the seal's skeleton with
that of hia own species in that model museum in Liucoln's-inn-

fields. Then he would see in the skull, the spine, the chest, and
the limbs, part for part, joint for joint, bone for bone, the same
structure, but just gently altered, for somewhat different functions;

altered as if by the hand—not of a demon of the deep, but by a

kindly fairy—so little difference is there in the details of the

skeletons of two creatures so diverse as a man and a seal (pp.
224-5).

SOME BOOKS ON OUR TABLE.

New Explanatory Readers, Ist and 2nd Primers, and
Vol^. I. to VI. (London : Bloffatt h Paige.)—This is a

carefully-edited and well selected series of reading-books

adapted to the successive standards one to six of the Educa-
tion Department. The later volumes particularly seem not

only adapted to instruct, but also to interest and amuse
those for whom they are intended.

Sell's Dictionary of the World's Press for 1885.

(London : H. Sell.)—Issued primarily as a guide to

advertisers, this astonishing volume contains a mass of

information as to the titles, characteristics, prices, and
places of publication of practically every newspaper, journal,

magazine, or periodical that is published in the civilised

world. On its value to business men it would be idle to

insist ; but it addresses even a larger public than they

constitute, large as that is. Every one who has occasion

to trace a quotation from the periodical press to its original

source will find it in Mr. Sell's book, where the paper is to

be obtained, and how much it costs. The almost nominal

cost of this big octavo volume places it within the reach of

everybody interested in the subject with which it so exhaus-

tively deals.

Injurious Positions to be Avoided during the Time of
Education and Growth. By Mathias Roth, M.D.
(London : Bailli^re, Tindall, &, Cox.)—This excellent chart

of positions to be avoided, as tending to produce spinal

curvature, should be hung up for the information of

mothers, nurses, teachers, and of boys and girls themselves,

in every nursery and school room in the kingdom.

Forewarned. By E. M. Abdy-Wilijams. (London :

W. Swan Sonnenschein ik Co. 1885).—The chief merit

this sensational story possesses is that of being briefly told,

and not spun out into three long, dreary volumes. It is

the professed autobiography of a girl who marries a member
of a secret society by special licence, and by night ; and
overhearing her husband's disclosure in his sleep of hia

intention to murder a foreign prince, comes herself under
the sentenc of death pronounced by the society against all

who penetrate its secrets and refuse to join it. The terrible

denouement must be sought in the little book itself. Secret

societies have been rather worked out by novelists lately.

We have also on our table the catalogues of Mr. E.

Stanford and of Messrs. Moflatt k Paige. From Messrs.

Cassell ik Co., Our Own Country (as interesting and pic-

turesque as ever), Cassell's Popular Gardening, CasselVs

Household Guide, T/te Book of Health (with the continua-

tion of the important papers on Education from a Hygienic

point of view), I'he Countries of the World, European
Butterflies and Moths, and The Library of English Litera-

ture. Also The Sidereal Messenger, The Kansas City

Review, The Medical Press and Circular, Wheeling, Le
Franklin, Bradslreet's, Naturen, The Season, The Journal of
the Society of Arts, and The Unity of Matter and Water
and the Atomic Weights of the Chemical Elements, by Mr.
G. T. Carrdthers.

MR. REMUS CROWLEY, THE CULTURED
CHIMPANZEE.*

DURING the winter the most of the animals of the Central
Park Menagerie are carefully housed, only a few of which

are accustomed to cold winters remain where they are seen in the
summer. The chimpanzee, Kemus Crowley, Esq., occupies a cage
in the office of Superintendent Conklin. A temperature between

• From the New York Tribune.
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sixty and seventv- degrees is mniniained at all times, and the
unimal is as carefully protected from all draughts as an invalid

person. In his native climate of Liberia cold drauglits are un-

known, and when exposed to thorn ilr. Cn^wloy pays the penalty
with a sore-throat or a cold in the head. At uijjht a heavy blanket
is placed in his cage, and when the weather is extremely cold he
wraps himself up in it, bnt at other times uses it as a mattress.
' Jake," a robust Park official, attends to him regularly, and the

strongest attachment exists between them.
In personal appearance, Mr. Crowley has nothing delicate abont

him. He came to Central Park last Jane, and has now entered on
kis third year, growing rapidly and gaining over a pound a month

;

if he lives several years longer, he will probably attain a height of

Sve feet. At present he is a trifle over two feet high and weighs
twenty-six pounds. His hair is parted in the middle, and banged
on his forehead; his body is covered heavily with hair and has no
tail. When he stands upright, Mr. Crowley presents fully as civi-

Ksed an appearance as the man in a heavy fur coat who crowds
himself in a narrow place in the street car. His hands aie shrivelled

and brown, but his nails are delicately tinted and well-shaped,

though evidently not looked after by a manicure, and his feet have
characteristics resembling those in human feet, except that they
Are more flexible, and he uses them as readily as he does hia hands.

"Jake," said Mr. Conklin, "we will have lunch, if it is Mr.
Crowley's time." " Jake " placed some bananas on a low table,

and then a plate, cup and saucer, and knife and fork. After setting

ont an infant's chair with a cushion in it, he led by the hand the
chimpanzee, who had been watching him with apparent satisfac-

tion. Mr. Crowley sprang quickly into the chair, and waited
patiently while " Jake " pushed him up to the table, and placed a
pink shawl on his shoulder.

" Will you have a banana, old boy ? " asked " Jake."
Mr. Crowley passed over his plate, and received one that had

been peeled for him. He picked up his knife and fork carefully,

and cut a large piece from the fruit and transferred it on the fork

to his mouth.
"Too much," said "Jake," disapprovingly; "don't be greedy

Crowley."
Mr. Crowley cut the slices of the fruit into smaller pieces, and

ate them deliberately. When " Jake " proposed a glass of milk, he
nodded his head with a pleased grin, sipped the milk with a tea-

spoon, and then, lifting the cup to his mouth, drank a portion of

it. His napkin is embroidered with the name " Remus Crowley,"
and after drinking, the chimpanzee wiped his broad month and chin

with it fastidiously. But, having finished his meal, he held ont his

plate for more, and when refused, protruded his lower lip and cried

disconsolately. Then he shook hands with the visitors, examined
their finger-rings and pockets cnrionsly, and when returned to his

cage with reluctance, made faces at all present, and occasionally

threw a handfid of sawdust at them, and danced boisterously.
" He is good-nattired, and as playful as a child," said Mr. Conklin,

" not malicious, but full of mischief, and understands everything

that goes on around him. In fact, he often reminds me of a deaf

and dnmb child, or an idiot."
" Does he make any sound indicating speech ?

"

" No ; he utters peculiar cries, and moves his lips at times as a
person would in talking. He shows clearly the different emotions
of anger, pain, and grief; sulks when offended, and laughs when
pleased. My belief in evolution 'has increased since I have had
him under my care. I have seen many human beings less intelli-

gent, and I believe that with careful selection for breeding there is

strong possibility that the race might be developed and taught to

speak. It certainly would be an interesting experiment, and would
probably require several generations."

" Are there any other chimpanzees in the country ?
"

" There is a female in Philadelphia, but she has not received the

attention which has been given Mr. Crowley, and she si's sulkily

and silent all day long. They are fierce and strong, and live forty

years in their native climate, bnt have always died after a few
years when taken to other countries. We have been afraid that

Crowley would get a cold that would result in pneumonia, but so

far he has done well, and we hope now that he may be acclimatized.

If both of them continue to thrive, possibly we may be able to bring

about an engagement, and tiltimately a wedding, between Mr.

Crowley and the young woman in Philadelphia. I don't think there

would be anybody to forbid the banns if both parties were willing.

Crowley is fond of company, and does not like to be left alone. He
amuses himself by swinging and practising all sorts of athletic

exercises that would make a gymnast envy his agility and strength.

We give him several ten-pin balls at times, and he never tires of

rolling them and making a terrible clatter. Recently, a party of

gentlemen met in my oSice to organise a Forestry Society. Crowley
was immensely taken with the idea, and loudly applauded every

speech."

" Let Knowledge grow from more to more."—Alfred TENUYgon.
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AND directed ENVELOPE BE ENCLOSED.

THE DOCTRINK OF EVOLUTION.

[1654]—Sir John Lubbock's statement I commend to the Dar-

winians :

—" The forms of leaves do not depend on any iuheritant

tendency, but to (sic) the structure and organism, the habits and

requirements of the plant." Exactly, and to these requirements 1

would attribute, e.g., the eye and teeth (beauty as well as use), and

not to selection, natural or sexual. Take the case of teeth : they

must be to eat ; they must bo of bone, for hardness. Thus we have

use and beauty, beauty, indeed, being the sine qn'i noii of use, as,

e.g., in the case of clouds and flowers. But the case of the

governor nerves is most striking. L'tterly improbable that selec-

tion {id est, the seizing on of haphazard variation) could have

caused the marvellous contrivance of the nerves from the right

brain passing through the subtle foramen (?) , to the left side of the

body, and the nerves from the right brain, rice vcrsi, intercrossing.

Believe me, there is more in heaven and earth than is dreamt of in

Selection Philosophy! It is "the Cause, the Cause, my soul"

—

whatever that Cause may be. Commentator.
_

P.S.— Shakespeare and Handel were exceptions to the "rule"

that men of genius are little ; though, where they are so, the

exjilanation is probably Compensation—small body, big brain;

yet the exceptions throw doubt on this. Were Newton and Darwin

little men ?

LEFT-HAXDEDNESS.

[1655]—In your article on " Our Two Brains," in No. 177 of

K.N'OWLEDGE, you state that Dr. Brown Sequard "points out that

very few left-handed persons have learned to write with the left

hand, and those who can .... do not write nearly so well with it

as with the right." I knew an army surgeon who had lost hia right

hand, and he wrote very easily with his left, but then he sloped his

letters in the opposite direction to what we do—namely, from left

to right. I had once the care of a little boy born without a right

arm, and I taught him to slope his letters in this way—that is, from

left to right—and he was getting on very well, but his mother

objected to this style of writing, and so it was stopped. The

reason why persons do not write so well with their left hand is on

this account : That in writing with the left hand the whole direction

should be reversed in order to bring it into conformity with right-

hand caligraphy— viz., they should begin their lines on the right

side of the page, writing from right to left, and slope their letters

from left to right. In this manner, I think, the writing with the

left would be quite as easy as with the right ; but, of course, this is

inadmissible, and they do not do it. At the same time, should my
statement prove true, if would show that the powers of the two

brains are equal so far as these relate to right and left-handedness.

J. E. S.

VIVISECTION.

[1656]—In your second paragraph of "Editorial Gossip," at

p. 243, yon are, I think, a little unfair to those who oppose cruelty

to animals in the shape of unlimited physiological research. Those

who support it, whether by magazine articles or otherwise, invari-

ably shirk the real point of the matter, and speak of vivisection as

it it really was—as yon put it—" merely a matter of the temporary

suffering " of half-a-dozen rabbits or guinea-pigs, and that with

every precaution as to anaesthetics. If this was the simple truth.
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there would be very little of that opposition which now exists.

There are unreasonable people among the anti-vivisectionists, but
their number would be very small indeed was it not known beyond
a doubt that a great many physiologists in this country would, were
they granted an inch, be only too ready to take an ell.

I will do the non-professional supporters of thest. men the justice

of saying that I am certain that few, very few, of them have the

remotest conception of what this ell would be.

Boyd Mo.ss, F.E.C.S.

[Will Mr. Moss kindly point out where, either on p. 243 or any-

where else, I hare ever advocated "unlimited physiological

research" ? I am at least as much alive to the wickedness of the

ghastly cruelties perpetrated by .Schiff and others as he can pos-

sibly be ; but est nivjiis in rchitx, and our correspondent must know
full well, if he will only study 39 and 40 Vic, c. 77, with the

slightest attention, that the repetition of such experiments as-those

by which certain Continental physiologists have disgraced them-
selves is impossible in England. To say, because enormities have
taken place elsewhere, that hence English men of science shall be
deb.arred from making physiological experiments altogether is to

parody the teetotalers' argument, that because Mr. Sykes gets drunk
and jumps with his hobnailed boots on the prostrate body of the
unfortunate creature he lives with, hence I am never to take half-

a-glass of sherry again as long as I live.

—

Ed.]

THE NAKED TRUTH.
[1657]— It seems singular there should be any dispute (letter

1645 et ante) respecting the power of men to live naked, not only
in a temperate, but in a very inclement climate, in view of the

testimony of our late great naturalist.

In his'" Voyage of II. M.S. Beajle Round the World," page 213,
edition 1870, Mr. Darwin, after describing the scanty garment of

the central tribes of Fuegians—a small scrap, about the size of a
pocket-handkerchief, hardly sniKcient to cover the back so low
down as the loins—continues :

—
" But these Fuegians in the canoe

were quite naked, and even one full-grown woman was absolutely
so." " In another harbour, not far distant, a woman,
who was suckling a recently-born child, came one day alongside the
vessel, and remained there, out of mere curiosity, whilst the sleet

fell and thawed on her naked bosom and on the skin of her naked
baby."

At page 218, he gives an instance of four or five men suddenly
appearing on the edge of a cliff " absolutely naked," their long hair

streaming about their faces. On another occasion, a small family
of Fuegians having joined his party round a blazing fire, he says :

—

"We were well clothed, and, though sitting close to the fire, were
far from too warm

;
yet these naked savages, though further off,

were observed, to our great surprise, to be streaming with perspira-
tion, at undergoing such a roasting" (p. 220).

Cecil Du.xcombe.

SUNDIALS TO SHOW MEAN TIME.

[1658]—Old globes and maps of the world used to contain a
gi'aphic table of the equation of time, in the form of a curve called

an " analemma," like a lengthy, slightly-leaning figure 8, touching
with its larger bow the southern tropic, and with its smaller the
northern. The two points where it crossed any parallel were
distant from its main meridian by the sun's difference from clock
time at the two moments of the year that his declination corre-

sponds to that parallel. Thus, the whole curve represented the

course of the sun's centre during a year, relatively to the imaginary
mean sun's centre, or to one going round the ecliptic with uniform
speed, or on one identical meridian mounting and returning from
one tropic to the other and back.
Now, this figure might bo projected on a cylinder, or Mercator's

Chart, as well as a globe ; and its degrees each way from the

equator, instead of being equal, must then increase like a scale of

tangents up to 23J^°. The whole problem of making a dial show
clock-time then resolves itself into making, as gnomons, two solids

of revolution that can cast shadows whose outlines are each one-

half of this 8-like figure, one to be used while dsiys are lengthening,

and the other while they are shortening. But each solid must have
every part of its surface conve.i, and, as it has to receive the sun's

rays not perpendicularly to its axis (except at the equinoxes), but
inclined at all angles down to 66^° each way, the shadow to be
taken into account is not one cast by the sun, but by a single

luminous point, so near that the gnomon's length subtends 47°

thereat.

Wo may take any meridian line through the 8-like curve (half of

the 8) as the axis of the solid, provided it be not so far from the

mid-breadth as to make part of ( no of the bulbs concave-necked (as

it will be if the other bulb either vanish or be very small). It is.

therefore, safest to choose such an axis as makes the two maxima
of width, in the north and south bulbs, nearly or quite equal. As
the meridian doing this will not be that on which the mean sun is

supposed to remain, the XII. of the dial scale will not be at the

true meridian, but shifted as much as we have shifted the line that

wo make the axis of our gnomon.
This makes my old suggestion of unshipping and changing the

gnomon twice a year, on one identical dial, very inferior to that of

having two dials separate.

Take first, then, that for lengthening days (I mean lengthening

in the north, for our dial will do equally for cither hemisphere).

During the sun's north-coming, his time varies between 14m. 283.

behind clock, and 3m. 52s. before it. The mean of those is 5m. IBs.

behind clock ; and this equation occurs when his declination is

2" 51' N. So, by shifting the scale of the dial 5m. 18s., we can
have a gnomon whose bulbs are of equal width, but the waist 2° 51'

north of the equator.

For the other, during the sun's south-going, his time variea

between 6m. ICs. behind clock, and 16m. 20s. before it. The
mean of those is 5m. 2s. before it ; and this occurs at nearly the

same declination as the former, 2° 48' N. Therefore, this gnomon
will have its waist like the other, practically at 2° 50' N., and
hardly visibly differ from it, though both bulbs are slightly bolder.

But this dial scale must be shifted 5m. 2s. the contrary way ; so

that the two dials will differ by 10m. 208.

Taking from half the Naufieal Almanac, p. 1, of each month, any
number of declinations and the corresponding ecjuations of time,

you must add to each of these the corresponding "mean-lime of

sun's semi-diameter passing meridian." Then you have the ordi-

nates for what I will call the electric shadoie-ciin-e of one gnomon,
to be used from solstice to solstice. The corresponding abscissae

are the tangents of each declination. But you want the solid of

revolution that will cast such a shadow, when illumined by a very
small electric light of the brightest kind, so near that its length

subtends 47° from that light. To make the section of this, you
must take the sines of those same angles of which the shadow-curve
had the tanijents, and apply the same ordinates to each. Thus yon
.see the curve of the gnomon itself, or of its sun-shadow, differs

much from the old " analemma " curve, which is that of its electric

shadow.
The width of the waist of each gnomon will coiTespond, on its

dial scale, to the mean time of sun's whole diameter passing,

when his declination is 2° 60' N., which happens to be the least time
that passage ever takes—namely, somewhat under 2m. 10s. By
giving the waist this width, the black shadow will there exactly

vanish, or its outline become a true figure of 8, the curve crossing

itself. Now, you may ask, how arc we to insure the use always of

the right half of this figure, that is, on one half-year's dial the right-

hand side of lower bow and left-hand side of upper, but on the other

dial the right-hand side of upper bow, and left hand of lower ?

Nothing is easier. Attach to each bulbous swelling, on the side

that must not be used, a tangential plane strip of thin metal in-

dented like a comb or fringe. As no single dial is to be used
longer than nine hours, the shadow of this fringe will always make
one side of the gnomon's shadow plainly not the one to be noticed.

The "analemma," figure of 8, generally an italic one, was
%iprijht six centuries ago, when the difference of its bows was a
maximum, and then one gnomon and dial would have done through
the year. Some forty-six centuries hence that will again be the

case, but the bows equal as well as upright. Their inequality is

decreasing since the thirteenth century, but the leaning, that

necessitates two dials, increasing for the next twenty centuries;

then to decrease for some twenty-six, till they are both upright

and equal, as fifty- eight centuries ago. E. L. G.

P.S.— I was wrong about the gnomon curve, which cannot be
plotted, I fear, in any way. But something can be turned in a
lathe, beside an electric light, till it casts the required shadow.
The divergence must be just 47'. A sunbeam admitted through a
lens that would servo for a telescopic eyeglass (either convex or

concave), will do as well as an electric arc. The gnomon curve
does not differ so much from its electric shadow as I thought, but
is a " tough 'un " for mathematicians.
The gnomons are too thin-waisted to be made solid, but could be

electrotyped hollow, and sustained by a strong wire stretched

tightly through their .axis.

ATWOOD'S MACHINE.
[1630]—Your correspondent " W. G. W." is wrong in supposing

there to be any error in the expressions for/ (the rate of increase
per second in the velocity of the descending mass) given on page 58
of Williamson and Tarletou's "Dynamics." Supposing the moving
mass constant, the acceleration varies as the pressure, or statical
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force, which is required to produce it. The statical force of gravity
is measured by weight, and it produces an acceleration g. If,

then, K be another statical force which produces an acceleration /,
we hare

Now in Atwood's arrangement, TTis the weight of the descending
mass, but the whole statical force acting on it is 11'— T, where T is

the tension of the cord.
TTT m

Hence the acceleration, (= -I in (I).W -
^ '

Again, if IF' be the weight of the ascemling mass.

/=T-W

equating the two values of /, we get

•,p_ 2irTF'

w + ir'

which, substituted in equation (1), gives us

• w+ II-'-'

All this is carefully and clearly explained by the authors in
question. J. R. Campbell.

THE DEY-EAETH SYSTEIT.

Christchurch District Drainage Board
(Engineer's Department),

Christchurch, Xew Zealand, Feb. 5, 1S85.

[1660]—The article on " The International Health Exhibition,"

in Knowledge of Oct. 31 ult., would lead one to suppose its author
recommended that excrementitious matter should be kept out of

the sewers, and the ash-closet adopted, in the "suburbs first, and
eventually in the metropolis. I wUl, with youi* kind permission,

say a word or two against such a proposal.

In small towns, sewers or no sowers may be a, debatable ques-

tion ; bat large centres must, if they wish to keep themselves in a
decently healthy condition, be served by a system of sewers designed
and constructed on proper and scientific principles.

I may state, in parenthesis, that it is only of comparatively late

years the London sewers could be properly so de.signated, and, at

the present time, I believe, many of the provincial EnglLsh towns
possess the luxury of the old-fashioned and nowadays universally

condemned, sewers, which are not self-cleansing. Of such it is not

my intention to speak further than to say that the}' are worse than
useless, being little better than elongated cesspits.

In densely populated towns it is simply impossible to satisfac-

torily get rid of the ordinary household sewage without sewers
;

aud, this being granted, it is the greatest mistake to exclude

facal matter. It has been abundantly proved by the highest

authorities in chemistry that the objectionable features, and even
the chemical constituents of sewage are not appreciably altered by
allowing the water-closets to be connected. Therefore, if we are

to have sewers at all, let us make the most of them, and let them
carry all sewage matter that will safely travel through them.
The dry earth system is an excellent one, where it is properly

aud systematically attended to ; but I firmly believe, and am borne
out in my opinion by men who have made the matter a special

study, that this very rarely occurs, and then only in cases of

isolated dwellings, where servants are specially told off for the
purpose. At a moderate estimate it would take the enormous
quantity of 2,000 tons of dry earth per diem to serve London and
the suburbs, and I would ask how could such a quantity be regu-

larly supplied, especially in winter ; and, even wore this objection
overcome, who is to see that the earth is properly applied ?

Sifted ashes may certainly be made to do duty, but the supply
would be quite inadequate, more particularly in summer, when they
are most required.

The author referred to goes on to say that " it can be clearly

shown they (the excrementitious matters) may be turned to pro-

fitable account." This is by no means borne out by facts, the

result of such experiments being rather the other way ; for I need
scarcely say that the cost of removing the w.c. products of London
by scavengers would be more than the ratepayers would care to

incur ; besides which, the demand for such products is extremely
limited.

This city and district has recently been sewered on what is known
as the separate system

—

i.e., the rain-water is excluded ; water-
closets are being freely adopted ; the sewers are regularly and ys-

tematioally flashed ; there is no sj'mptom of any nuisance at the

street ventilators, and the cost of disposal will shortly bo covered
by the sale of the produce from tho sewage-farm.

In conclusion, I will only add that house-connections must bo
made on approved principles aud imdor rigid inspection, and if this

is done no danger need be apprehended.
ElPWAlUl CuTHBEliT, SI. luSt. C.E.

LETTERS RECEIVED AND SUORT ANSWERS.

PfzzLEU. Does it follow, because a thing "passes away," that

hence it is annihilated .' Your own letter has left you for ever and
ever, but it lies before mo as 1 write. Besides, the conservation
of energy may bo rigidly true in a mechanical sense, and yet, as

far as usefulness or fitness for living creatures in concerned, a cos-

mical deterioration may bo going on.

—

Uolmhale. There ia no
"difference in the treatment of light from the sun and that from a

fixed star." Tho sun we are regarding is the sun of eight and a-

half minutes ago, whether ho be on the horizon or at his nearest to

the zenith. If we suppose our atmosphere to bo annihilated (to

get rid of the effect of refraction), tho moment our horizon was
interposed between us and the undulations of tho aether impinging
on it— t.t'., those which started from tho sun eight and a-half

minutes previously—he would disappear. Tlio light waves would
continue to arrive ; but meanwhile the earth's rotation wonid be
interposing more and more of her solid substance between our eyes
and tho source of those waves ; in other words, raising the horizon

higher and higher, or depressing the sun more and more. Quite

obviously, when the earth has turned on her axis sufficiently to

depress tho eastern horizon of the observer below the wave-fronts
of the light which left the sun eight and a-half minutes before he
will seem to rise.—H. Trueman Wood. Received with thanks.

—

W. J. C. It is simply impossible to explain tho question in a
popular manner. Thirty years ago, Routlcdge & Co. published a
little book on "Algebra and Plane Trigonometry," by Professor

J. R. Young, in which, if you can get hold of it, you will find an
effective trigonometrical demonstration that the decimals in tt are

interminable. Of course, the circumference is expressed with more
than sufficient practical exactitude by a comparatively few decimals.

To take \"our own proportion, 113 : 3<J5, this will make your circum-

ference some '00000027 (twenty-seven hundred milliouths!) too

great, a quantity it might well puzzle you to measure in a circle

sixty inches in diameter.—C. A. M. A few very elementary con-

siderations will show you that your query is unanswerable. Im-
primis, the distance of the nearest star in Hercules is, in the

present state of our knowledge, immeasurable and practically

infinite ; and the components of that constellation—or many of

them—may well be as far off again ! Suppose, though, that we
were moving at any given rate towards some star at a known dis-

tance, a division sum would enable us to find when we should reach

it. For example, if the sun were travelling straight to Arcturns, of

which the parallax is 013", at the speed you specify, we should

arrive there in 1,580,033 years.

—

Thomas Avers. It is the power
of transmitting heat which was first called diathermancy by
Melloni : diathermancy bearing tho same relation to radiant heat

that transparency does to light. I cannot conceive what you mean
by " a heat-ray being reflected on itself." Such heat as is not

transmitted is absorbed and converted into motion of the trans-

mitting body

—

i.e., it heats that body itself. You are under some
delusion as to any " insult" having been intended. Tho gentleman

to whom yon refer is thousands of miles away, and has never set

eyes upon one of your letters. Hence liia memory was never

appealed to at all.—E. L. G. No one appreciates your valuable

scientific contributions to these pages better than I do, but you
really must take your " sea " that "fell from tho sky, about fifty

centuries ago," to the Geological Society at Burlington House, for

criticism by experts ; because, merely as a matter of fact, it never

fell on the spot whence I write.—T. S. Chrisiophek. Pardon me
for pointing out that, in strictness, your question has no meaning,

since the apparent passage of tho sun from the north to the south

of the equator has its origin merely in the tilting of the earth's axis

23^ 27' from a perpendicular to her orbit, the ecliptic. If, though,

we suppose that the earth is fixed, aud that the sun annually goes

round her inside of a sphere whose radius = that of the earth's orbit,

then would he be 37,803, .500 miles north of the earth's equator

(produced to such sphere) on June 21, and the same distance south

on Dec. 21.—J. E. S. "Earthquakes" just un trap peu lard. The
other, as yon will see, inserted.—W. Eu.ssell. Your " very bright

star " is only the planet Saturn—that's all. See " The Face of the

Sky, which appears here every fortnight. The only other planet

fairly . aible to the naked eye at present is Jupiter. You will find

him just to the north-west of ilogulus, a Leonis (" The Stars in

their Seasons," Map IV.). I am unacquainted with any fuUer list
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of star names. Very few indeed of those given are now used.

—

KoBT. G. Whkeler. Received.— J. Murray. Of course, if iiiou are
"not satisfied with the modern sy.stom of astronomy, it is better to
get another." This was the opinion of " Zadkiel," " Par<allax," Mr.
Gillespie, and hosts of others, and each has had his own " system."
Why not ? Britons never, never, never, &c., will bo slaves, and
why should we all be tied down to a theory upon which (for example)
all the calculations for the Nautical Almauac are based ? Your
glorious independence of the fundamental principles of arithmetic is

equally creditable to you as a free-born Scotchman. What, how-
ever, amazes me is, that with the extraordinary changes which you
allege to be in progress in the earth's orbit, Dr. Hind should, }'ear

after year, continue to furnish such marvellously accurate predic-

tions of eclipses and the like.

—

Man'freu J. Crosbie. Delayed
through having been addressed to the editor instead of the pub-
lishers.—E. C. II. As I have seen the Zodiacal light extending
very nearly as far as the Pleiades, it may be traced by any one
who knows what to look for until Aries is pretty near the horizon.
It becomes visible in twilight, and when best seen looks like a blunt
cone of white light with its axis redely in the ecliptic. It is, just

to say, brighter than the Milky Way. I have no doubt whatever
that you have seen it.

—

Bicycle. If you mean mechanically
possible, of course it is. It is not " essential to its keeping up
that it should describe one or more lateral curves." Want of rigid
uniformity in pedalling may make it " wobble," but it would remain
upright if properly balanced and propelled along a perfectly straight
line.—N. Yon will scarcely do much with a rain-band spectroscope
on a 3-inch telescope ; and, notably, if the latter be not equatorially
mounted; but by narrowing the slit and making it a tangent to the
sun's limb, you may pick up the C and F bright hydrogen lines, and
the D^ *' helium " one in the solar prominences. Y'ou may also see
the Spectra of Sirius, a Ononis, a Ilercnlis, Ac, but very little more.
Nelson's " Moon," published by Longmans, contains the most de-
tailed lunar map, in anything like a portable form, with which I

am acquainted. Yon will find a very convenient one in Vol. III. of
Knowleuge. Our advertisement columns are alw.ays open to pub-
lishers who wish to make the prices of their books known. The
solitary " place in London in which an amateur can pick up any-
thing relating to astronomy " is at the Gresham Lectures, which
are free to the public. They are announced from time to time as
they are about to be delivered. As you, Faciebat, H. Du Ckoz,
and others all express a wish for a popular description of precession
and nutation, I will request " F.R.A.S.," at his leisure, to prepare
an article dealing familiarly with that subject.

—

Faciebat. In the
absence of further details, it would be idle to speculate why Miss
Martineau failed to see a comet which was visible to other peopl*.

—

X. X. X. I know of no absolutely trustworthy one. Brewer's
"Guide to Science" is the best. Yon coald, by the way, answer
your own three (jueries admirably ont of Tomlinscn's " Mechanics" in
" Weale's Series."—C. Icrabod Wright. The first gentleman named
has had a hint. The second is 4,000 miles oft.

—

Aug. J. Harvey.
When the "phonetic language" is commonly taught in schools,
and when the National Exchequer is so overflowing as to justify the
Postmaster-General in giving us " penny telegraphs," yon will, of
course, lose no time in bringing yoursuggestion before the public. Y'ou
should communicate with the Postmaster-General.

—

John Goriiam.
The paper has been up in type for some weeks now, and the first

instalment will appear the instant I can find space for it. We are
often very considerably in advance with' our matter. It would be
impossible to carry on a paper like Knowledge from hand to mouth.
I repeatedly get letters on Mondays or Tuesdays asking for replies
"in your next issue," when very probably the whole column of
" Letters Received" has been made up for a day or two. I know
that letters sometimes appear in the Correspondence Columns
when I am afraid that their writers must have forgotten all about
them.—A Brewer. The politico-economical relations between
brewers and the Chancellor of the Exchequer rather outside the
scope of a journal devoted to science.

—

An Old Draughtsman.
Received with thanks. Glad to welcome you here again.

—

Commentator. All that is definitely known about the spots
seems to point to the conclusion that they are depressions
in the photosphere and are cooler than the surrounding regions.
You must excuse mo, but I must and will, as far as in me
lies, confine the contents of these columns to Science, and it is a
prostitution of that word to apply it to such a subject. I no more
feel called upon to " explain" the pseudo-miracles you enumerate
than [1 do to give the jnudus cqjerandi of the man who strokes
two rabbits into one in the very midst of his audience. I have
never expressed any o))inion that Mr. Labouchere's incredulity
is of a vulgar type. What I did say was that, having made a
definite offer to pay a certain sum if (no matter how) a certain
feat was performed, I failed to see how he could justify his
conduct in not paying the money when that feat was accom-
plished. Y'ou can best answer your own question—or part of it—

by first reading pp. 102 to 112, inclusive of Mr. Crookce'e
"Researches in the Phenomena of Spiritualism," and then turning
to the Times newspaper of Jan. 11 (or 12), 1880, and studying the
account, signed by Sir George Sitwell and Herr von Buch, of

the way in which they detected Mrs. Florrie Corner (nde Cook),
alias Katie King, &c., flagrante delicto, in her paltry imposture. If,

8fter this, you do not reply Y'es ! to your query, your ideas of evidence
must be odd, to put it as euphemistically as possible. De Morgan,
whom I knew, was a most brilliant mathematician, but very
crazy and crotchety on other subjects. Y'onr evolution letter

marked for insertion.— G. T. Carruthers. Should rather be sub-
mitted to the criticism of the Chemical Society.-—W. Thornton
SiiAur. He is not in England.— Cha.s. E. Mac.Bride. As stated

on more than one occasion here, the conductor of this Journal has
been compelled to make an inexorable rule never to give his auto-
graph.

—

Duncan Forbes. See reply above to Mr. Thornton
Sharp.—B. Mitchell. Delayed through being addressed to the
Editor instead of the publishers.—Two Incjuirers into Know-
ledge. Premising that the change in the eccentricity of the earth's

orbit is very slow (000041 in 100 years), we cannot continue
beyond 24,000 years, when it must attain its minimum of '0033,

and is, in fact, caused by the attractive influence of the other

planets, and is confined within very narrow limits. I may proceed
to say, my dear young ladies, that I fear that your cometic hypo-
thesis will not, in vulgar parlance, " hold water." No reasonable
doubt can exist that the whole of our solar system has had a
common origin, and has in all probability been formed from a

primal nebula. Moreover, as far as observation extends, it seems
likely that all the solid matter in the biggest comet that has ever
been seen by mortal eyes might well be packed in one of your
own bonnet-boxes. Who told you that one part of space was hotter

than another ? The little book you quote is very charming, but it

is no authority on the subject.

iBisrdlanra.

William C. Kingsley, the originator and builder of the Brooklyn
Bridge, died on February 21.

The number of men employed on the Forth Bridge works is

about 2,000, including the Italians engaged in the compressed air

sinking arrangements.

It has been definitely decided, says the Athenccum, to purchase
two adjoining houses in Kensington-square for the accommodation
of the ladies' department of King's College. A considerable sum
will still have to be raised, and it is hoped the public may contri-

bute warmly to support this effort to provide for the higher educa-
tion of women. The entries this term are very good. The tota)

number is 500.

It is also proposed to establish a hall at Cardiff for the lady
students attending the University College of South Wales. By this

means a university training will be offered, it is hoped, to women at

a cost of only £50 per annum ; £10 being the sessional tuition fee,

and £40 the boarding fee.

The Alexandra Palace.—The International Exhibition at the
Alexandra Palace, which has been in preparation for some time,

was opened on Tuesday, the inaugural ceremony being performed
by Lord George Hamilton, M.P. Since the building was closed a
couple of years since there has been an entire renovation, and the
whole place looks fresh and bright. As in the case of most shows
of a similar kind, a great number of the exhibitors have delayed
bringing up their wares until the last moment, with the result that
everything is at present in an unfinished state. Mr. Levey, the
executive commissioner, s.aid that there were some two millions of
persons to whom this Palace was more easy of access than either
South Kensington or the Crystal Palace. In these days, when such
efforts were being m.ade to secure as many open spaces as possible
around the Metropolis, the reserve of some two hundred acres of beau-
tiful jiark in one of the most healthy parts of London was no mean
desideratum. He asked to be allowed to allude to the undertaking
ly the administration to pay over one-tenth of the receipts for
admission to a hospital committee for distribution among the
leading hospitals of the metropolis. The Great Northern Railway
Company announce that a frequent service of special and ordinary
trains will be run between Moorgate-sti'eet, Broad-street, and
King's-cross and Wood-green (Alexandra Park) Station and the
Alexandra Palace Station. The last train will return from the
Palace fifteen minutes after the advertised time of closing the
Palace.
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Our Inbrntors' ^Column.

We give here, tceeTc hy iccei, a terse description of such of the many
inventions as xce thitih may he of use to our readers. Where it is

possMe, the numier of the patent is quoted, to enable those u-ho

desire fuller information to procure the spccijication from the

Patent Ofice in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine ourselves to the more recent inventions ; but

«( often happens that an article comes under our notice which,
although not quite noreJ, is tcorthy of mention for its utility and
ingenuity. In such a case tee should not hesitate to refer our
readers to it. And tchile ice thus increase the interest ofourpaijes,
tee at the same time aissist the inventors by giving greater publicity

to their inventions (Knowledge being a popitlar magazine) than
is accorded by the most excellent trade journals

COFFEEROASTIXG MACHINE.

This new coffee-roaster, by Messrs. Follows & Bates (Limited),
of Mancbester, is automatic in its action. It is also simplo in

construction and easy to manage, commending itself to every one
desiroos of making good coffee. It is a domestic machine, and
intended to roast from half-a-pound to a pound of coffee at a
time, which operation it performs perfectly in fifteen to twenty
minutes, according to the heat applied. As will be seen by the
illustration, the coffee is put inside a cylindrical drum, which is

actuated by a simple piece of mechanism at one end, encased in a
box and protected from dust, like an ordinary bottle-jack, but
wound up by a fixed key. A rod passes through the drum, which
answers a double purpose—by taking hold of the handle it may

be removed instantly from the lire to see if the coffee is roasted
sufficiently without disturbing the hanger or the driving appa-
ratus. At the other end of the rod there is a small socket, like

that in a clock-key, which fits the spindle set in motion by the
apparatus. Before roasting, all that is necessary is to wind up
the machine once. Place the requisite quantity of green coffee-

berries inside the drum, and then hang the whole machine before
a bright fire. There are a couple of bars on which the drum
rests, which admit of its being placed quite close to the fire, or
at a distance from it. When the coffee assumes a bright brown
colour (the sooner the better) it will be found to have acquired
the flavour characteristic of the best roasted coffee.

LETTER GRIP.

Messrs. lies Bros., of Birmingham, have patented a form of
letter-holder of a most efficient character. It consists of one or
more spirals of nickel-plated steel wire, fixed at the ends, and laid

along a wooden base-board, or bent around a semi-circiilar piece of
wood, as shown in the accompanying illustration. Letters and

other odd jiapers to be retained for roforonoe, letters awaiting to

bo posted, Ac, are inserted between the coils. The advantages of

such an addition to the library or ollico aro apparent. It is simple,

effective, cannot get out of order, and is at least as commondablo
as any other device with which wo are actiuainted.

IMPROVED SKYLICIIT.

[Patent No. 7,838. ISS-i.]—Skylights have hitherto been hinged

so that the movable frame could bo easily un.scrowod from the

outside, and access to the inside gained without any visible dis-

turbance. The improvements introduced by Messrs. McDowall,
Steven, & Co., of the Milton Ironworks, Glasgow, audsliown by re-

foronco to the drawings, are that the unhingiug is accessible only

from the underside of the frame, which is fixed securely to the

roof. Fig. 1 is a plan, and Fig. 2 a side elevation, both representing

the skylight as open. Fig. 3 is a transverse section of the fixed

frame as taken through the lugs to which the movable frame is

hinged. E E show how the lugs are fixed by the screws G G from
the underside of the fixed frame. This new feature in skylights

gives greater security than has been formerly attained.

CASEMENT STAY.

[Patent No. 0,877. 188-1.]—This fastener, patented by Mr. A. Dow-
ling, of Caroline-street, Birmingham, consists of an arm or stay
pivoted to the movable casement-frame, and passing through a box
pivoted to the fixed window-frame. A spring, with or without a
small friction roller, ' is attached to the bottom of the box, and
presses the arm upwards. This arm is provided with a number of

notches on its upper side, one or other of which, under the influence

of the spring, engage with a projection on the upper part of the

box. By pressing the free end of the arm and sliding it to and
fro in the box, the casement may be opened and closed, and by
simply releasing the pressure, the nearest notch is engaged and the

window fastened. If it should inadvertently be left unfastened by
any one opening or closing the casement it will, with the least

pressure of wind or otherwise, immediately lock itself.

The Russian translation of " John Bull's Neighbour in her True
Light," will be published in St. Petersburg some time in May next.

A translation is also to be published shortly in Germany.

A Frexcii translation of "The Siege of London" is to be pub-
lished in Paris before long. Messrs. Marpon & Flammarion will be
the publishers, and the first edition, we hear, is to consist of 50,000
copies.
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(Buv CfjfSfS Columiu

By Mephisto.

ExmxG of a game played recently in the City Chess C'lnb.

Wliitc receiving the odds of P and move.

J. GrXSEERG.

Bl&ce.

WHrTB.

T. HErPKLL.

The game proceeded as follows :

15. KxKt
10. K to Kt sq.

17. Kt to E3
18. Q to K2

R to B2
R to K sq.

PtoK5
PxB

2.3. B to K-1

2-1. Q to B2
2.5. K to B sq.

Resigns.

19
20,

21,
Q-2

KtxP
Q to E5 (ch)

BxKt
Q to R3
B to KG (ch)

B to Kt5
B to Kt3
BxKt
Q to E5
R to B5
Q to KtG (ch)

R toE5

Wk i3ublish the following lively little game without any com-
ment, like " liieder ohne Worte," it speaks for itself.

Bl.v-km.ir" G.vmbit.

White.
Edw. Carter.

P to Q4
P to K4
P to KB3
KtxP
P to QB3
B to Q3
Castles

Q to K sq.

9. Q to E4
10. RxB

QBxP
QxP
Q to Kto (ch)

R to R3 (ch)

R X Kt mate

3.

4.

5.

6.

7.

8.

11.

12

13.

14.

15.

Black.
Dr. Clark.

P to Q4.

PxP
PxP
B to Kt5
P to K3
Kt to KB.3
B to Q3
Castles
Bx Kt
P to KR3
PxB
Kt to Q2
K to R sq.

Kt to R2

SOLUTION.

Problem No. 151, ev

R-
K4.

Position: White K— QB sq.

Kt's—QKt sq., K5. P's—KKt3
Black K—Q5. Kt's—QKt sq., KR7.
1. Kt to R3 K X Kt, or 1

2. Kt to Kt5 Kt to (J2 2.

3. B to Q6 (ch) mate 3,

2. or Kt X R
3. B toKt7 (ch) mate,

J. S. McKe.^x, p. 249.

KB sq. B's—KB8,

P's—K3, QR5.

03.

K to Bo
KttoKt5(ch) K to KlO
B to B4 (ch) mate

It Kt X R 2. Kt to Kt5 (ch) and B mates accordingly.

PROBLEM No. 1.52.

By J. S. McKe.vn.

Black.

Whitb.

White to play and mate in three moves.

ANSWERS TO CORRESPONDENTS.

^*jj Please address Chess Editor.

F. W. CiRiFFix.—We are not quite clear as to your meaning.
When receiving odds of moves, a player cannot advance beyond
the fourth square, or the middle of the board.

Correct solutions received from W., E. Smart, E. Louden.

Electric Lighting for Mixes.—In some experiments carried out

by the officers of the Regimental School in Versailles it was shown
that the incandescent lamps used in the lighting of subterranean
passages were capable of resisting the concussion caused by the

explosion of 500kilog. (1,1001b.) of powder.
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LIFE IX OTHER WORLDS.
By Richard A. Proqtor.

(Continued from p. 259.)

IN considering the case of Mars, I suggested the possi-

bility that, owing to the relative shortness of that

planet's life-sustaining era, the development of the higher
forms of life may have been less complete than on our
earth thus far (still less than the development of those

forms on the earth in coming ages). We may well believe

that during the long period of Jupiter's existence as a life-

supporting planet, creatures far higher in the scale of being
than any that have inhabited, or may hereafter inhabit,

the earth, will be brought into existence. As the rule of

nature on earth has been to advance from simple to more
complex forms, from lower types to higher, so (following

the argument from analogy) we must suppose the law of

nature to be elsewhere. And time being a necessary

element in any process of natural development, it follows

that where nature is allowed a longer time to operate,

higher forms, nobler types, will be developed. If this be
so, then in Jupiter, the prince of planets, higher forms of

animated conscious being will doubtless be developed than
in any other planet. We need not, indeed, point out that

the supposition on which this conclusion rests is merely
speculative, and that now, when the laws of natural
development have so recently begun to be recognised and
are still so imperfectly known, the argument from analogy
is (in this particular case) necessarily weak. Nevertheless,

analogy points in the direction we have indicated, and it is

well to look outwards and onwards in that direction, even
though the objects within the field of view are too remote
for us to perceive their real forms.

But, limiting our conclusions to those which may be
justly inferred from known facts, let us inquire how the

subject of life in other worlds presents itself when dealt

with according to the relations above considered.

It is manifest at once that whether our new ideas

respecting the present condition of Mars or Jupiter be
correct or not, the general argument deducible from
the analogy of our own earth remains unaffected. If

I^Iars and Jupiter be at this moment inliiibited by living
(.rtiituros, it can only be because these orbs happen to be
passing through the life-supporting period of their existence.

Wo have shown that there is strong reason for believing

this not to be the case ; but if it is the case, this can only be
regarded as a strange chance. For wo have learned from
the study of our earth, that the life-stipporting era of a
planet is short 0(im|>arcd with the duration of the planet's

existence. It follows that any time selected at random in

the history of a planet is far more likely to belong to one or
other of the two lifeless eras, one preceding, the other fol-

lowing the lif(! supi)orting era, than to belong to this short
era itself. And this present time is time selected at random
with reference to any other orb in the universe than our
own earth. Wo are to apt to measure all the operations of
nature by our own conceptions of them, as well in space as
in time, that as tlie solar system presents itself (even now)
as the centre of the universe, so this present time, the era
of our own life, or of our nation's life, or of the life of man,
or of the existence of organic beings on the earth, or
(passing yet a grade higher) the era of our earth's existence
as a planet, jire.sents itself to us as the central era of all

time. But what has been shown to be false with re.spect to
space is equally false with respect to time. Men of old
thought that the petty region in which they lived was the
centre of the universe. After this was shown to be false by
Copernicus, Kepler, and Newton, men clung in turn to the
conception that the solar system is central within the
universe. The elder Herschel show, d that this conception
also is false. Even he, however, assigned to the sun a
position whence the galaxy might be measured. But it

begius to be recognised that this is not so. Nay, not only
is the sun no suitable centre whence to measure the stellar

system, but the stellar .system is for us immeasurable. The
galaxy has no centre and no limits ; or rather we may say
of it what Blaise Pascal said of the universe of space—its

centre is everywhere and its circumference nowhere. The
whole progress of modern science tends to show that we
must similarly extend our estimate of time. In former
ages each generation was apt to regard its own era as

critical in tlie earth'.s history ; that ii', according to their

ideas, in the history of the universe itself. Gradually
men perceived that no generation of men, no nation,

no group of nations, occupies a critical or central position

in the history of even the human race upon earth, far less

in the history of organic life. We may now pass a step

higher, anil, contemplating the infinity of time, admit that

the whole duration of this earth's existence is but as a

single pulsation in the mighty life of ths univer.se. Nay,
the duration if the solar system is scarcely more. Countless

other such systems have passed through all their stages, and
have died out, untold ages before the sun and his family

began to be formed out of their mighty nebula; countless

others will come into being after the life has departed from
our system. Nor need we stop at solar systems, since

within the infinite universe, without beginning and
without end, not suns only but .systems of suns,

galaxies of such system.s, to higher and higher orders

endlessly, have long since passed through all the stages of

their existence as systems, or have all those stages yet to

pass through. In the presence of time-intervals thus seen

to be at once infinitely great and infinitely little—infinitely

great compared with the duration of our earth, infinitely

little by cotnjiarison with the eternities amidst which they

are lost—what reason can we have when viewing any orb

in space from our little earth, for saying noio is the time

when that orb is, like our earth, the abode of life ? Why
should life on that orb synchronise with life on the earth t

Are not, on the contrary, the chances infinitely great
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aoainst such a coincidence 1 If, as Helmlioltz has well

said, the duration of life ou our earth is but the minutest
" npple in the infinite ocean of time," and the duration of

life on any other planet of like minuteness, what reason

can we have lor supposing that those remote, min\ite,

and no way associated waves of life must needs be abreast

of each other on the infinite ocean whose surface they

scarcely ripple 1

But let us consider the consequences to which we are

thus led. Apart from theoretical considerations or observed

facts, it is antecedently imi>robable that any planet selected

at random, whether planet of our own system, or planet

attending on another sun than ours, is at tliis present time

the abode of life. The degree of improbability corresponds

to the proportion between the duration of life on a planet,

and the duration of the planet's independent existence. We
may compare this proportion to that existing between the

average lifetime of a man and the duration of the human
race.

If one person were to select at random the period of

a man's life, whether in historic, prehistoric, or future

time, and another were to select an epoch equally at

random, save only that it fell somewhere within the period

of the duration of the human race, we know how exceed-

ingly minute would be the probability that the epoch

selected by the second person would fall within the period

selected by the first. Correspondingly minute is the

ft priori probability that at this present epoch any planet

selected at random is the abode of life. This is not a

mere speculation, but an absolute certainty, if we admit as

certain the fact, which few now question, that the period

durino which organic existence is possible on any planet

is altogether minute compared with the duration of that

planet's existence.

The same relation is probably true when we pass to

higher systems. Regarding the suns we call " the stars
"

as members of a siderial system of unknown extent

(one of innumerable systems of the same order),

the chance that any sun selected at random is, like

our own sun at the present time, attended by a

planetary system in one member of which at least life

exists, is exceedingly small, if, as is probable, the life-

suppovting era of a solar system's existence is very short

compared with the independent existence of the system.

It the disproportion is of the same order as in the case

of a single planet, the probability is of the same order

of minuteness. In other words, if we select any star

at random, it is as unlikely that the .system attending

on that sun is at present in the life-bearing stage as a

system, as it is that any planet selected at random is at

present in the life-bearing stage as a planet. This conclu-

sion, indeed, may be regarded as scarcely less certain than

the former, seeing that we as little doubt the relative vast-

ness i)f the periods of our sun's existence before and after

his existence as a supporter of life, as we doubt the relative

vastness of the periods before and after the life-.'^upporting

era of any given planet. There is, however, one element

of doubt in the case of the star. The very fact of the

star's existence as a steady source of light and heat implies

that the star is in a stage resembling that through which
our own sun is now passing. It may be, for instance, that

the prior stages of solar life are indicated by some degree

of nebulosity, and the later stages by irregular variations,

or by such rapid dying out in brightness as has been
observed in many stars. Yet a sun must be very nebulous

indeed—that is, must bo at a very early stage in its history

—for astronomers to be al)le to detect its nebulosity ; and,

again, a sun must long have ceased to be a life supporter

before any signs of decadence measurable at our remote

station, and with our insignificant available time-intervals

for comparison, are manifested.

As to higher orders than systems of suns we cannot

speculate, because we have no means of determining the

nature of such orders. For instance, the arrangement and

motions of the only system of suns we know of, the galaxy,

are utterly unlike the arrangement and motions of the

only system of planets we know of. Quite possibly

systems of sun-sjstems are unlike either galaxies or solar

systems in arrangement and motions. But if, by some
wonderful extension of our perceptive powers, we could

recognise the countless millions of sy.stems of galaxies

doubtless existing in infinite space, without, however, being

able to ascertain whether the stage through which any one
of those systems was passing corresponded to the stage

through which our galaxy is at present passing, the proba-

bility of life existing anywhere within the limits of a

galaxy so selected at random would be of the same order as

the probability that life exists either in a planet taken at

random, or in a solar system taken at random. For though
the number of the suns is enoi-mously increased, and still

more the number of subordinate orbs like planets (i)i ^;oss«

or in esse), the magnitude of the time-intervals concerned

is correspondingly increased. One chance out of a thou-

sand is as good as a thousand chances out of a million, or

as a million out of a thousand millions. Whether we turn

our thoughts to planet, sue, or galaxy, the law of Natui'e

(recognised as universal within the domain as yet

examined), that the duration of life in the individual is in-

definitely short compared with the duration of the tyjie to

which the individual belongs, assures us, or at least renders

it highly probable, that in any member of any of these

orders taken at random, it is more probable that life is

iratitinij than that life exists at this present time. Never-
theless, it is at least as probable that everi/ member of every

order—planet, smi, gala.i-y, and so onirard to higher and
higher orders endlesshj—has been, is now, or vnll hereafter

be, life supporting " after its kind."

In what degree life-supporting worlds, or suns, or systems

are at this or any other epoch surpassed in number by those

which as yet fulfil no such functions or have long since

ceased to fulfil them, it would only be possible to pronounce
if we could determine the average degree in which the life-

sustaining era of given orbs or systems is surpassed in

length by the preceding and following stages. The life-sus-

taining orbs or systems may be surpassed many thousand-

fold or many millionfold in number by those as yet lifeless

or long since dead, or the disproportion may be much less

or much greater. As yet we only know that it must be

very great indeed.

But at first sight the views here advanced may appear as

repugnant to our ordinary ideas as Whewell's belief that

perhaps our earth is the only inhabited orl) in the universe.

Millions of uninhabited worlds for each orb which sustains

life ! surely that implies inci-edible waste ! If not waste

of matter, since according to the theory every orb sustains

life in its turn, yet still a fearful waste of time. To this it

may be replied, first that we must take facts as we find

them. And secondly, whether space or matter or time or

energy appear to be wasted, we must consider that, after

all, space and matter and time and energy are necessarily

infinite, so that the portion utilised (according to our con-

ceptions) being a finite portion of the infinite is itself also

infinite. Speaking, however, of the subject we are upon,

if one only of each million of the orbs in the universe is

inhabited, the number of inhabited orbs is nevertheless

infinite. Moreover, it must be remembered that our

knowledge is far too imperfect for us to be able to assert

confidently that space, time, matter, and force, though not
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utilised according to our conceptions, are therofore neces-

sarily wasted. To the ignorant savage, grain which is

planted in a field instead of being used for food, stems
wasted, the wide field seems wasted, the time wasted during

which the grain is growing and ripening into harvest ; but
wiser men know that wliat looks like waste is in reality-

economy. In like manner the sun's rays poured on nil

sides into space so that liis circling family receives but tlie

2.30 millionth portion, seem, to our imperfect conceptions,

almost wholly wa.sted ; but, if our knowledge were increased,

we should perhaps form a far different opinion. So it may
well be with the questions which perplex us when we con-

template the short duration of the life-sustaining condition

of each world and sun and galaxy compared with the whole
existence of these several orders. The arrangement which
seems so wasteful of space and time and matter and force,

may in reality involve the most perfect possible use and
employment of every portion of space, every instant of

time, every particle of matter, every form of force.

THE KALEVALA.
By Edward Clodd.

V.

THE story is interrupted in the eleventh rune by the

appearance of the young, good looking, hot-blooded

Lemminkiiinen, the gay Lothario of the piece. He is the

son of Lempi, and is also known as Ahti, a sea-god, and as

Kaukomielir a surname given him on account of his adven-

turous life.

Leaving his wife that he might woo the maidens of the

island of Saari, he made sad havoc with their hearts and
reputations, only one of them, Kylliki, resisting his advances.

This had the usual result of quickening his desire to win
her, and, foiled in this, he carried her off by force. She
yielded to the inevitable, and bargained with him not to

go to the village dances if he would not go to the wars.

But she broke her word, and thereupon Lemminkainen
left her and started for Polijola to capture a bride from that

country. When his mother sought to dissuade him from
this, he threw down the hair-brush* which he was using,

and angrily said that blood would flow from it if harm
came to him. In this incident we have the sur\ival of

barbai'ic belief in sympathetic connection between a man
and his image, or something belonging to him, the ill be-

falling the one being indicated by the other. It is also, as

Mr. Lang remarks, a form of divination, as when the

natives of Australia tie round a stick some of the hair of

a person whose fate is to be ascertained.

On reaching Pohjola Lemminkainen sent all the people

to sleep by enchantment, except one wretched-looking herds-

man, who seemed beneath notice, and who stole off to lay

in ambush near Tuoni, the river of death. Lemminkainen

•Some of the variants Bay a comb. On the introduction of

domestic and toilet articles in mythological stories, Mr. I'aleton

remarks in respect of a story in which the heroine eifects her
escape by means of a magic comb and towel, and in which trees

spring up from the bristles of abmsh, that, " metaphorically speak-

ing, a brush may be taken as a miniature wood; the common, use
of the term brush-wood, is a proof of tlie general acceptance of

the metaphor. A comb does not at first sight appear to resemble
a mountain, but its indented outline may have struck the fancy of

many primitive peoples as being a likeness to a serrated mountain
range. Thence comes it that, in German, kamm means not only a

comb, but also (like the Spanish sierrn) a, mountain ridge or

crest."—iJHssian Folk Tah', p. 144.

asked Louhi for the hand of her daughter, and was
promised it on condition that he caught an oik belonsi'g

to Hiisi, the arch forest-demon, that ho bridled lliisi'a fire-

breathing horse, and shot the swan on the river of Tuoni.
Like Wiiiuiimoinen, he was successful in the first two feats,

being aided by I'kko, but in the third he was surprisi d by
the concealed herdsman, who killed him and cast his body
into the river, where it was cut to pieces. Thereupon
blood flowed from his brush, and his mother knowing
therel)y that evil had befallen him, hurried to Polijola to

learn his fate. "Then like Denn'ter seeking Persephone,

the mother questions all the beings of the world, and their

answers show a wondinful poetic sympathy with the silent

life of nature. ' The Moon .said, I have sorrows enougli of

my own without thinking of thy child. My lot is hard,

my days are evil. I am born to wander companionless in

the night, to shine in the season of feast, to watch through
the endless winter, to fade when siunnier conies as king.' " *

Louhi deceived her, and at last the Sun told her where the

fragments of the body were lying. Then, with a metal

rake having teeth one hundred ells in length, .fhe gathered

up the scattered members and put them together ; the birds

brought magic balm from heaven, or, as in another version,

a bee brought vivifying honey from " the cellar of Jumala,"

the goddess of man's blood gave her aid, and Lemminkainen
was restored to life.

In Eithonian myth, it is Kaleva who is killed by his

brother Untamo or Hiisi, and cast into Tuoni's river. So
in Egyptian myth Osiris is killed by his jealous brother

Typhon, and thrown into the Nile. Isis, with grief bor-

dering on madness, seeks her husband, as Kave Luonotar

seeks Kaleva, as Lempi seeks Lemminkiiinen. And as

with his remains, so with those of Osiris, which Isis

gathers together, only that one limb is missing, which has

been devoured by fishes, and so likewise with Kaleva's, of

which the eyes have been eaten by the guinard. Both are

healed with honey, wax, and spices. In Greek myth,

Medea, pursued by her father yEtes, to battle his pursuit,

dismembers Absyrtos and casts his limbs into the sea,

when, the danger past, she reunites them by her magic

spell. In German folk-tale, when a younger sister finds the

fragments of her two sisters' bodies in the wizard's chamber,

she gathers the limbs together, and, putting them in order,

life returns.t

In the sixteenth rune we return to Wuinlimciinen, who
reappears as building the boat which Pohjola's maiden

required, but as unable to finish it because he had forgotten

the three magic words needful to that end. For these he

sought in vain in Wainola. He was bidden to look for

them in the topknot of a swallow, the wings of a wild

goose, the tongue of a reindeer, and the lips of a white

squirrel, but, although he shot hundreds of these creatures,

he failed to find the lost words. So, as a last resource, he

went to Manala or Tuonela, the under-world, in search of

them. Tuonela, in the conception of the ancient Fiiin.s,

was like the upper-world. The sun shone on it, the forests

gave shelter to bears and wolves, the waters to fishes, but

the forests were wrapped in gloom, the waters were bl«ck,

and the cornfields brought forth teeth for the Tuoni-

serpent. Tuoni, its ruler, was a pitiless old man, aided in

his grim rule by his wife, a hag with hooked, iron-pointed

fingers ; by Tuonen-poika, his bloodthirsty son, and by his

men-destroying daughters.

Arriving at the river's brink, he called to the maidens.

* Lang. Citstoiii and Myth, p. 171 and Le Due's trans. Rune 15,

p. 125.

+ Grimm, K. vn'l H. M., III., 385 Eng. edition. No. 46, the
' Fitcher's Bird." And cf. Ralston, Russian Folk Tales, p. 232.
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who, like Charon, ferry the souls across, to bring their boat.

But
She, the virgin of Manala,
She, the washer of the clothiiif,',

She, the wringer of the linen.

By the river of Tuonela,

In the under- world Manala,
Spake in words and this their meaning,
Forth the boat ehall come from hither.

When the reason thou hast given

That hatli brought thee to Manala,
Neither slain by any sickness,

Nor by death dragged from the living.

Nor destroyed by other ending.

Then Wainamciinen belied the epithet "truthful " bestowed

upon him in Sohiefuer's translation. He told a series of

lies to account for his coming, but at last spake the truth,

and was ferried across. Tuonetar, the kindliest of the three

maidens, brought him beer, but Wainilraoinen saw the

frogs and worms in the jug, and would not drink it.

Falling asleep, nets of iron and copper were spread over

him, but he turned himself into a reed (or, as in some
versions, a stone), then into an eel, and slipped through

the meshes.

Tuoni's son with hooked fingers

Went to draw his net at morning

—

Salmon-tront he found a hundred,
Thousands of the little fishes.

But he found no WiiinamOinen.

After his narrow escape and fruitless journey, Wiiinii-

moinen, when he returned to earth, warned men against

Tuonela in language expressing ideas of reward and punish-

ment foreign to the barbaric mind, and, therefore, probably

referable to Christian influences:

—

I In the course of your existence
'

' ' Deal not ill, sons of mortals.

With the men whose sons are sinless
;

Leave the innocent unharmed.
Evil are the wages paid one
In the household of Tuoni.

There is set the couch of sinners
;

There the bed of evil doers
j

Under stones that bum for ever
Under blocks of glowing granite,

With a coverlet of serpents.

Of Tuoni's swarthy reptiles.

We have almost a paraphrase of the scripture " Broad is

the way," an echo of facilis descensus Averni, in this :

—

Many they who travel thither
;

Few who thence have found the home-way
From the houses of Tuoni,
From the dwellings of Manala.

Still in search after the needed Shibboleth, Wainiimoinen
bethought Lim of the giant Antero Wipunen, who had been
dead many a year, and who could be reached only by going

along a road made of needle tips of girls, sword-points of

meu, and bittleaxes of heroes. Encased in iron armour
made by llmarinen he passed over all thtsp, and came to

the grave of Wipunen, who slept so soundly that trees had
sprouted from his body. These Waiuamninen cut down,
and then drove a crowbar into the giant's mouth, which
awakened him. He swallowed Wainiimniuen, who caused

him to break forth into song ; and when at the end of it

W;iin;imi)inen was cast out, he had heard the magic words
in the verse which Wipunen had sung. Not only have we
iu this an illustration of that help and counsel sought from
the dead which was practised among Greeks and Norse-
men as well as among Finns, but also of the Shamanistic
belief that the magician may in trance wander through the

lower regions, and g>iin wisdom and strength from their

inmates.

Having finished his boat, WiiinJimoinen set sail in it for

Pobjola ; but Ilmarinen's sister found out his plans, and

hastened to tell her brother, who hurried on horseback

and overtook him. They agreed to abide by Lonhetar's

choice, which fell on llmarinen, as the younger and as the

forger of the Sampo. But, as usual, conditions were im-

posed before he could marry her. He must plough with a

golden plough in a field of serpents ; he must muzzle the

bear and the wolf of Tuoni ; and he must catch without

hook or net a pike that swims in the river of Tuoni. He
succeeded in all, and when the " old and steadfast " heard

it he turned his way homeward, warning the sons of men
never to swim a match, or lay a wager, or go wooing with

IlmariDen the Smith, or with any man younger and lustier

than one's self.

Several runes are now filled with the description of a

Finnish wedding, which must be passed over in this

analysis.

The preparations made in Pobjola for the marriage of

llmarinen and Louhetar were on a colossal scale ; the ox

killed for the banquet had horns so far apart that a swallow

would take all day to fly the space between them ; and as

to the brewing of the beer, a whole year was spent at it

for lack of yeast, which, when obtained by a magic bird,

worked so quickly that no vats could hold the liquid unless

certain songs were sung by the drinkers, and the words of

which Wainiimoinen, who " buried the hatchet " with his

brother and came to the feasting, alone remembered.

Everybody in both Kalevala and Pohjola was asked to

the wedding, except Lemminkainen, for which slight he

resolved to go to Pohjola despite the warnings of his

mother and the threatened perils of the journey — the

cataracts of flame, the islands of fire in a molten lake,

which had to be passed, and the great serpent at the

iron gates of Pobjola, which^had to be overcome. This

serpeut, which guarded Louhi's house, reminding us of the

sleepless dragon, longer than the ship Argo, which guarded

the Golden Fleece, is thus described :

Longer is it than a house-beam.
Thicker than the entrance doorpost.

Hundred eyes the serpent glares with.

Thousand tongues the viper owneth :

All the eyes are big as sift-sieves.

All the tongues are long as spearshafts.

Seven boat-lengths has the body.

After escaping these perils by the aid of charms, Lem-
minkainen reached Pobjola, where the mistress gave him
no welcome. A quarrel ensued, ending with a duel, in

which Lemminkainen cut off the head of the representative

champion of Louhi, and then, fearing her vengeance, made
hasty escape home, and asked his mother to hide him from

the Northland pursuers. She told him how hard this was
;

hard for a fir or a birch-tree that may be cut down ; hard

for the bilberry that may be picked ; hard, too, for the pike

in the waters and the bear in the woods ; but harder stiU

for a hunted man. But at her counsel he went to the

island of Saari, the scene of his old amours, where he

played with renewed vigour the part of Don Juan until he

was expelled by the husbands and brothers whom he had
wronged, and by the one girl whom he had not wronged.

On reaching Kalevala, he found his house burned down
and his mother missing ; but, to his joy, he discovered her

hiding place, and, after promising to return and restore the

homestead, he set out for Pohjola with Tiera, an old com-

rade-in-arms, to avenge himself of his adversaries. Louhi,

thereupon, sent against him no armed men, but the Frost-

Giant, whose father was the north-wind, whose foster-

mother was the serpent, nurturing him on its barren breasts,

whom the ice-wind lulled to slumber in the midst of the
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swamp where the waters have their birth. Leniminkiiinen

overcame biiu by the power of words, but in the end

had to beat a retreat.

IS THE DL\:\IETER OF THE PUPIL OF
THE EYE AX EQIMVAT.EXT OF
THE LIGHT'S IXTEXSITY?

By John Goruam, M.R.C.S. Ekg.

(From a paper read before the Royal Society in November, 1884.)

(^Continued from page 2&5.)
j

TT"* E have next to furnish ourselves with specimens of

V T light of ditl'ereut intensities, in order to ascertain

whether there is any coincidence between them and the

magnitudes of the pupil. We are not long in discovering

that the light of the atmosphere, as reflected from the sky,

is well adapted for the purpose ; for, although very vari-

able in brightness, the variations are characterised by

distinct j^eriodicities in accordance with meteorological

changes in the atmosphere : hence the variations are defi-

nite, and may be anticipated from day to day. These

changes occur almost hourly, but they are much more fre-

quent and rapid when the evening twilight is succeeding

upon the sunset. The subjoined diagram (Fig. 1) shows

the effect of the evening twilight upon the pupil when
examined every ten minutes con.secutively for two hours

from 5 p.m. to 7 p.m. The light chosen was that from

a small area of the S.W. sky, about 11° above the horizon.

What this experiment is specially intended to show is the

remarkable coincidence in the lapid departure of the light

during the second hour, and the similarly rapid dilatation

of the pupil. Oar ordinary sense of vision pronounces

upon the fact of the light's decrease that it is getting sensibly

duller every few minutes. Our pupil indicates the same

fact, but more accurately, by defining the amount of dul-

ness in fractions of an inch.

Sept. 19, 1884.- -Faie, Su:,-nt Day. DuiiETEn
IN" HP.ND2EOTES OF AN I.NCU.

o? Tns PcriL,

S 6 7 8 9 10 11 13 13 li 15 10 17 13 19 20 21 23 S3 24 2,5 2-3 S7 M
p.m.
6.
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jiupil haa always remained of one definite size at a prescribed

definite distance.

The Diameter of the Pupil whjn- Stimilated by the
Light of the ivIoon.

From numerous experiments on the iull moon, my own
pupil invariably measured the 17-OOth of an inch in

diameter. It becomes dilated to the same size when held

at 4 ft. G in. from a Sugg's stmdard candle. Now, the

square of 4 ft. G in. is equal to 20 2.5. Hence, according

to this showing, the light of the full moon is equal to

about the one-twentieth of that of the candle. Inotherwords,
it would require the light of twenty moons, to make that of

one candle. Dr. Wollaston made the light of the full

moon much weaker. According to his experiments, full

moonlight is equal tD only the y:fj^th of a caudle; but
some previous French experiments made it nearly three

times as much.
On the occasion of the eclipse (Fig. 3) at 7.-10 p.m.,

the pupil dilated to the 'IS iu., and at 8,-15 to the -19 in
,

after which it was too dark to obtain another observation.

Disparity in Size op the Normal Pupil ix Different
Persons.

It may be stated in limine that if from a light of the
same intensity the measure proves different in two persons,

that of both or of either may be equally correct. From
numerous experiments it results that, so far from the
pupil having the same size in ail, it is scarcely alike in two
consecutive cases, but that each person, it is more than
probable, has a pupil range of his own. This is shown
in the subjoined chart (Fig. 4), where the two measures
of the light's intensity, or of the diameters which we
assume to be so in two diflerent persons, are different,

yet both are equally reliable, for while the disparity con-

tinues throughout the day, the absolute numbers varying,

i^-.ii C, 1SS4-.

—

Dull, Cloudy, no Sun, soms Sain. Eiashtees
OF Pupil cj nursDEEDias op an e;ch.
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months the moisture-ladeu winds blow lower, and therefore

precipitate their vapour earlier; whereas in summer the

clouds range higher, and therefore travel farther inland

before they fall in rain. The same etlects are observable in

the Scandinavian peninsula, Xorway receiving more rain in

winter than in summer ; while Sweden, on the eastern side

of the Dovrefelds, receives more raiu in summer than in

winter.

Such are some of the general laws which altect the

downfall of rain in various countries juid at dill'erent

seasons. There is one circumstance involving the action

of a yet grander law — about which, however, con-

siderable uncertainty still exists. I refer to the difl'er-

ence observable between the northern and the southern

hemispheres. It has been already noted that the mean
position of the medial zone of calms and heavy diurnal

rainfalls lies some 1° or 5^ to the north of the equator.

The total annual downfall of rain north of this medial line

is slightly greater (so far as our present information

extends) than the downfall south of the medial line. And,
therefore, since the area of the northern region is less than

the arei of the southern, it is clear that the annual down-
fall over any northern zone is, in general, considerably

heavier than the downfall over the corresponding southern

zona Now, if we remember that the amount of aqueous

vapour raised by evaporation over the southern or watery

hemisphere must necessarily be much greater than the

amount raised over the northern hemisphere, this result

will appear a remarkable one. One would expect to find a

dilTerence—and a very marked diti'erence—between the

two hemi>pheres ; but instead of the excess of rainfall being

in favour of the northern hemisphere, one would expect it

to have been in favour of the southern.

If we assume \«th Maury that the north-easterly and

south-easterly trade winds which meet near the equator

merge, respectively, into the north-westerly and south-

westerly counter-trades—that is, that they cross over to

the opposite hemisphere to that in which they were gene-

rated— the difficulty seems to vanish. For, in this case,

the downfall over the northern hemisphere is due to

evaporation over the southern hemisphere, and vice versd.

Maury adduced other arguments in favour of his theory of

an intercrossing of this sort. Sir John Herschel, however,

declined to adopt " the doctrine recently propounded of a

systematic crossing of the south-east and north-east trades

at the medial line. In so doing," he was " in no wav
disturbed by the phenomenon of infusorial dust of South

American origin which occasionally falls on the north east

of Africa," and so on. I must confess that the balance of

evidence seems to me to lie on Maui y's side in this instance.

It may be asked, however, whether there is any occasion

to adopt either view as a systematic account t>f the laws

affecting the trades and counter-trades. May not Maury
and Herschel be like the two knights who saw opposite

sides of the same shield, and who—both right and both

wrong—were persuaded, one that the shield was silvern,

the other that it was golden'!

If we remember that the medial line marks a zone of

calm towards which, from either hemisphere, immense
mas.ses of moisture-laden air are continually being swept in,

why should we arbitrarily assign to the masses of air pass-

ing away above from this calm zone, such a law of motion
that every particle of air which has originally come from the

northern hemisphere shall take one course, and every particle

which has come from the southern shall take an opposite

one ? It appears to me, on the contrary, that an inter-

mingling (in masses, it may be, but still complete) must
take place above, and result in an almost indifferent diffu-

sion of the vapour-laden air northwards and .southwards

with the returning counter-trades. The fact that the

northern trades have a southernly motion as thoy entci- the

calm zone (passing here upwards), and vice veisd, may had
to a slight prein>nderance of air (originally) from the

northern hemisphere in the north-westerly counter trade,

and vice vevsd, but by no means (1 should think) to uny-

ihing approaching the systematic intercrossing imagini d by

Maury. On the other hand, the preponderance might lie

the other way, owing to the effects of collision between the

northern and southern trades—but without leading to the

systematic return of northern air to the northern tern iterate

zone, and of southern air to the southern temperate zone,

conceived to take place by Sir J. Herschel.

One of the most remarkable results of observations

made upon rain, has been the discovery that the amount

of fall at any place diminishes largely as the rain-gauge is

raised above the level of the ground. It is not very easy

to ex]>lain this remarkable fact. The explanation oHercd

by K;lmtz was, that a falling drop carries with it the tem-

perature of the upper regions of air, and condenses on its

surface the aqueous vapour present thioughout the lower

strata of the atmosphere, as a decanter of cold water docs

when brought into a room. Professor Nichol remarks that

this explanation " is not an hypothesis but a rigorous

deduction, giving an account of all the facts as yet ascer-

tained in connection with this subject." But unfortunately,

the explanation, though it undoubtedly presents a vera

causa, will not bear the test of " quantitative analysis."

Sir John Herschel has gone through the simple calculation

required to overthrow the theory, and points out thnt, if

we allow to the cause the full value it can possibly have (a

value far exceeding that which can probab/i/ be attributed

to it), we obtain an effect only one-seventeenth part of what

is wanted to account for the phenomenon. Sir .John points

out also that obliquity of fall cannot possibly affect the

observed amount of rainfall, and he offers no hypothesis in

exjilanation of the phenomenon, and remarks, in conclusion,

that " visible cloud rests on the soil at low altitudes aliove

the sea-level but rarely ; and from such clouds alone would it

seem possible that so large an accession of rain could arise."

He refers, however, in a note to a paper read by Mr.

iJaxendell to the Literary and Philosophical Society of

^Manchester on this subject, in which it is inferred that the

only way of accounting for the phenomenon lies in the

admission of the existence of water " not in the state of

true vapour," but already deprived of its latent caloric,

though not affecting the transparency of the air, so that " a

shallow stratum of the lower and comparatively clear atmo-

sphere " may " supply as much rain as a densely-clouded

and much deeper stratum in the higher regions." Mr.

Baxendell mentions also the interesting fact, that the drops

of water which drip from the upper part of the shaft

increase to an extraordinary size in the descent to the

bottom.

It appears to me that the well-known phenomenon of

rain falling from a clear sky—a rain termed by the French

screi'ii—has a suggestive bearing on the peculiarity we have

been considering. It proves that water may exist, even in

drops, in the atmosphere, without appreciably affecting its

transparency. And though it may be an uncommon thing

for rain to fall without appearing tirst in the upper regions

of air in the form of cloud, yet it by no means follows

that durin/i a shower rain might not be falling from the

lower as well as from the upper air-strata, without the

transparency of the lower strata being much or at all

affected. I have noticed, always, that if the eye be directed

steadily at the drops of heavily-falling rain, there will be

seen flitting, as it were, among them minute specks, which

are seen on a closer observation to be small particles of



302 KNOWLEDGE [April 10, 1885.

water. Now, it does not appear to me likely that these, or

most of them, are produced by the collision of the falling

drops—for the paths of two neighbouring drops must be
parallel, since the drops are subjected to precisely the same
get of influence?.

I believe the phenomenon to be one worthy of more
careful notice than it has received—in fact, I am not aware
that it has been noticed at all. The motions of the par-

ticles are themselves interesting— seeming almost as inde-

pendent of gravitation, wind-currents, or the like, as the

motion of a flight of insects would be. It is hardly neces-

sary to observe that if these particles show that rain is

being generated in the lower as well as the upper strata of

the air, all difiiculty in explaining the results of Professor

Phillip's observations vanishes at once.

THE YOUNG ELECTRICIAN.
By W. Slikgo.

(Continued from p. 232.)

SCREWS.

IN every branch of mechanical industry, screws of

various shapes and sizes take a most prominent part,

and a knowledge of their functions and properties is

essential to one who aspires to any degree of efiiciency in

electrical instrument making. Let us, then, turn our
attention to what may be regarded as the mainstay of

almost every piece of apparatus—good screws,

Ex. XLII.—The primary function of a screw is to

afford a ready means of attaching two pieces of metal,

wood, io. Were this the only oVjject, however, simpler
and cheaper methods could be resorted to, such as rivet-

ting (in the case of metals), or nailing (in the case of

wood). A screw is superior to either of these latter pro-

cesses in more ways than one. Briefly, these superiorities

may be thus enumerated.
{a) The parts fastened together by means of a screw are,

or should be, always detachable.

(b) The parts so fastened are held together more firmly

than is, generally speaking, possible when either of the
other modes of attachment is adopted. Of course, nothing
in the way of attachment can excel the rivet when the
hole is made perfectly round, the rivet perfectly fitted and
driven in hot, the head being also made while the metal
is in that condition ; then an almost solid mass results.

But with such work a.s this we shall have practically

nothing to do, and we may confine ourselves, therefore, to
the question of screws.

(c) Screws, when driven home, have the, to some extent,

exceptional power or property of drawing the parts firmly

together.

The features essential to the character of a good screw
are :

—

(a) Suflicient strength must be possessed by the screw to

enable it to draw the parts together without stripping the
thread, and to withstand such strains as may be exerted
upon either of the parts.

(6) The thread mus-t be sufliciently substantial to allow
of the screw being driven and withdrawn a number of
times without impairing it.

E.\. XLIII.—Screws may be divided into two classes :

—

(a) Those intended for wood-work, and
(b) Those intended for metal-work.
Fig. 17a illustrates the universally-known wood screw,

in which the head is finished for a coimter-sunk hole.

'Vv

Fig. 17

Another form of wood screw is depicted

in Fig. 176, in which the underside of the

head is flat. The thread is thin, and the

distance between the threads (called the

"pitch") comparatively great, in order

that the thread formed in the wood shall

be approximately equal in strength to the

thin thread on the screw.

There aremany varieties of metal screws.

They are named according to the number of threads cut in

each inch of metal. So far as the threads are concerned, they

generally take one or other of two forms, viz , the square

and the V-shaped. With the former, however, we shall

have little or nothing to do. Let us, therefore, direct our

attention to the other class, which we shall have frequent

occasion to use. The best class of Y-shaped thread for

heavy work is doubtless that known as the Whitworth,

with which we will deal presently.

The young electrician will, as a rule, require only small

screws, not made after the Whitworth pattern. The thread

is comparatively fine, and each maker has his own parti-

cular pattern. There are naturally several sizes suitable to

the various requirements. One feature pertaining to metal

Fig. 18.

screws is the variation in the head. Fig. 18 illustrates a

number of screws in which heads of different sizes and

shapes are employed. It will be noticed that some are

long and narrow, specially applicable when the head has to

be let into a hole, while others are wide and short The
latter are useful when it is desired to cover up a small hole.

The screws illustrated are of various sizes, but to similar

sized heads screws of many different dimensions are

procurable.
THE .SCREW-PLATE.

Ex. XLIV.—The next tool claiming our attention is

the screw-plate. Fig. 19, which consists of a thin sheet of

hardened steel containing a number of screw-holes provided

with cutting edges formed by smaller holes drilled at the

extremities of a diameter of the screw-hole to as to cut

away portions of the thread. The function of the screw-

plate is to enable one to make screws ranging in size up

to about an eighth of an inch in diameter, and to make
other tools known as " taps," the use for which is to pre-

pare a thread in the piece of metal which is intended to

receive the screw. Obviously, then, the screw-holes in the

plate are of various sizes, although the thread is in each

case identical. The drilled holes which provide the cutting

edges also afford means of exit for the metal shavings cut

from the piece of wire, (fee, upon'which the thread is being

produced.
SCREW-MAKIN'Gr

Ex. XLV.—There is, of course, a right and a wrong

way of using a screw-plate. Let it be supposed that we
wish by its means to make a screw. Having determined
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the hole in the plate which it is intended to use, select ii

piece of round metal having the diameter of the head of

the screw to be made ; then reduce one end of this piece

of metal to the length and outside diameter of the screw
(see Ex. XXIX ), tapering the metal for about an eighth

of an inch from the small end, in order that an entry into

the hole in the screw-j.late may be easily eUccted. Fix the

metal in the hand-vice (E.\. XXVIII.) ; then, having
etVected this entrance, commence carefully to screw the
metal into the screw-hole, turning it as long as it pro-

gresses with a moderate degree of freedom. Then turn it

backwards slightly to relieve the strain exerted upon the
thread under formation, and repeat the forward movement
Continue ihis process until the required amount of thread
is produced. Oil should be used with all metals, brass

excepted.

To form the head of the screw, cut off sufficient of the
unthreaded portion of the metal to leave a head of the
necessary length, using a _frame or back saw (Ex. XIX.

-^*=.

i'l
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THOUGHT AND LANGUAGE.
By Ada S. Ballix.

VII.

G1
ESTURES expressive of volition are, as I observed in

r my introiluctory article, common both to man and

the lower animals.

Those who have observed the habits of animals will recall

instances in which they have witnessed gestures voluntarily

performed for the purpose of communicating a wish to

another of the animal's own species or a distinct species.

Some interesting evidence bearing on this subject has been

collected and published by Mr. Romanes in his valuable

work on " Animal Intelligence,'* from which I quote the

following cases ;

—

Mr. Blackman tells him of a cat which, " whenever it

wanted to go out, would come into the sitting-room and

make a peculiar noise to attract attention ; failing that

mode being successful, it would pull one's dress with its

claw, aijd then having succeeded in attracting the desired

attention, it would walk to the street-door and stop there,

making the same cry until let out." I believe such cases

as this are not at all uncommon, but one still more remark-

able is communicated by a correspondent of whose good

faith Mr. Romanes is certain.

A cat and parrot were very good friends, and lived in

harmony in a kitchen. " One evening there was no one

in the kitchen. Cook had goue upstairs and had left a

bowl full of dough to rise by the fire. Shortly after the

cat rushed up after her, mewing and making what signs

she could for her to go down ; then she jumped up and
seized her apron, and tried to drag her down. As she was
in such a state of excitement, cook went and found Polly

shrieking, calling out, flapping her wings, and struggling

violently, ' up to her knees ' in dough, and stuck quite fast.

Ko doubt, if she had not been rescued she would have sunk
into the morass and been smothered." A similar example,

of which a dog was the hero, is related by Dr. Beattie. A
gentleman named Irvine was crossing the Dee when it was
frozen. About the middle of the river the ice gave way
beneath him, but he kept himself from sinking by placing

his gun across the hole. His dog " made many fruitless

efforts to save his master, and then ran to a neighbouring

village, where he saw a man, and with the most significant

gestures pulled him by the coat, and prevaUed on him to

follow. The man arrived on the spot in time to save the

gentleman's life." Books of anecdotes about animals are

full of similar instances. Mr. A. Percy Soiith writes to

Mr. Romanes about a cat whom he punished when her

kittens misbehaved. After a little time she began to train the

youngsters, and " she swore at them and boxed their ears,

until she taught the kittens to be clean," and D'Osbonville

observed certain monkeys in the wild state administer

corporal punishment to their offspring. They w-ould watch
the little ones at their play, wrestling and chasing each

other ; but if any grew spiteful the mothers would spring

up, seize them by the tail with one hand, and correct them
severely with the other.

A complicattd series of gestures comprised in my first

and second class is described by Mr. James Forbes, F.R.S,,

in his " Oriental Memoirs " as having been observed in

monkeys :
—" One of a shooting-party under a banian-tree

killed a female monkey, and cariied it to his tent, which

* This Tolame is an excellent text-book for the subject on which
it is written, and in this and the next article I shall quote from it

freely. The various eases, however, will be used for the most part
in illustration of points quite different to those in relation to which
Mr. Eomanes employs them.

was soon surrounded by forty or fifty of the tribe, who
made a great noise and seemed disposed to attack their

aggressor. They retreattd when he presented his fowling-

piece, the dreadful effect of which they had witnessed, and
appeared perfectly to understand. The head of the group,

however, stood his ground, chattering furiously ; the sports-

man who, perhaps, felt some little degree of compunction

for having killed one of the family, did cot like to fire at

the creature, and nothing short of firing would suffice to

drive him off. At length he came to the door of the tent,

and finding threats of no avail, began a lamentable moan-

ing, and, by the most expressive gesture, seemed to beg

for the dead body. It was given him ; he took it sorrow-

fully in his arms, and bore it away to his expecting

companions."

In connection with my present subject, the example of

"The Hospital Dog" will probably rise in the minds of

my readers. This dog managed very clearly to explain

what he wanted to the authorities of Charing-cross Hos-

pital ; and the following account of his behaviour was
communicated by the secretary, Mr. Arthur Reade, to the

Daili/ Telegraph of December 9th last :
—"About half-past

ten last night the porter heard a dog whine outside the

hall-door of the hospital. He opened it, and a rough

terrier limped in, squatted on the mat, and held up his

right forepaw. The porter, seeing that the limb was
injured, fetched the house-surgeon. . . . The house-

surgeon dressed it, and the dog immediately testified his

gratitude by licking his hand and barking loudly."

Many gestures performed by animals constitute, as it

were, a bridge between gestures expressive of volition (my
second-class) and those which convey cognitions (my third

class).

Ants, according to Sir John Lubbock's experiments,

appear able to communicate the fact that they have found

treasure to great or small amount, but not to describe the

exact locality of it
;

perhaps, however, a sign meaning
" follow me " is repeated until a number sufficient for the

work are collected together, and the discoverer then leads

them in triumph to the goal. They communicate by means
of their antenme, and are certainly able to announce the

fact of a disaster. It is possible, however, that their powers
of communication are chiefly, if not wholly, limited to

gestures expressive of emotion, or will, as the " follow me "

sign. Hague, having killed a few ants, saw their com-
panions running hither and thither about the scene of

calamity, " stopping at times and elevating their antennae

with a movement suggestive of wringing them in despair."*

They exhibit many signs of excitement and fright. It

seems improbable that ants can communicate many ideas
;

but their life is social to an extent far surpassing that of

any other animal but man ; from which we may infer that

their means of communication is superior to that of any
other animal but man.

Othercreatures, however, act in concert. Miss Birdf speaks
of three crows who had vainly attempted to tear a piece of

meat from a dog. " After a consultation they separated,

two going as near as they dared to the meat, while the third

gave the tail a bite sharp enough to make the dog turn

round with a squeak, on which the other villains seized the

meat, and the three fed triumphantly upon it on the top of

a wall."

Edwards, the naturalist, once observed two tumstones
endeavouring to turn over the corpse of a cod-fish. After

labouring " at both sides alternately for half-an-hour, they

were joined by another of their own species," which was

' Xature," Vol. VII., p. 43-1.

' Unbeaten Tracks in Japan," Vol. II., p. 150.
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hailed by the birds with evident sigQS of joy. " Of their

fet'lings he seemed to be perfectly aware, and he made his

reply to them in a siaiiUr strain. Their mutual con-

gratulstiDns being over, they all three set to work."

As an instance of seemingly couctrted action between
animals of ditlereut species, Jumbo, the Newfoundland to

which I have previously referred, is on excellent terms

with two Celts who li\e in the same house. Jumbo is too

heavy to jump upon the table, but he has beiu observed

watching below while the cats have sprung on to it, and
thrown down fish to him, which the three li:\ve afterwards

discussed together.

According to Romanes, dogs communicate with one
another by gesture and tones of barking ; of dogs above the

average of canine intelligence he believes that " the gesture

they invariably employ is a contact of heads with a motion
between a rub and a butt. It is quite ditlerent from any-

thing that occurs in play, and is always followed by a deti-

nite course of action." * He illustrates this point by the

following example. " A Skye terrier (not quite pure) was
asleep in the room where I was, while his son lay upon a

wall which separates the lawn from the high road. The
young dog when aloue would never attack a strange one,

but was a keen fighter when in company with his father.

Upon the present occasion a large mongrel passed along

the road, and shortly afterwards the old dog awoke, and
went sleepily downstairs. When he arrived upon the door-

step his son ran up to him and made the sign just described.

His whole manner immediately altered to that of high

animation. Clearing the wall together the two animils ran

down the road as terriers only can when jmrsuing an
enemy. I watched them for a mile and a half, within

which distance their speed never abated, although the

object of their pursuit had not from the first been in sight."

Tlie following interesting case shows how a dog commiiui-

cated news of disaster to its master, and afterwards aided

him to avert its consequences. Mr. A. H. Browning, after

looking at a litter of young pigs, inadvertently left the

door of the sty open so that all the pigs escaped. His
attention was called to his dog, which approached in a great

state of excitement, 'iiot barking (he seldom barks), liut

whining and performing all sorts of antics (in a human
subject, Mr. Browning observes, " I should have said

' gesticulating
'

"). The herdman and Mr. Browning re-

turned to the sty ; they caught but one |(ig and put him
back ; no sooner had they done so than the dog ran after

each pig in succession, brought him back to the sty by the

ear, and then r'au after another until the whole number
were again housed.

OUR HOUSEHOLD INSECTS.
By E. A. BuTLEE.

COLEOPTERA {Coniinued).

AN insect, allied to Anohiuni domestinim, and formerly

referred to the same genus, but now known as Xesto-

bium iesseUaium, has often been a source of terror to the

superstitious, by whom it is known as the Death Watch.
It is a stout, reddish brown beetle (Fig. 1.), sprinkled with
small patches of pale hairs ; but,.while very similar in shape,

it is a great deal larger than any of the Anobia proptr,

sometimes attaining a length of ]^ inch and a corresponding

obesity.

The ticking, or clicking, noise that is sometimes heard in

old houses, and has so often been considered to portend the

* " Animal Intelligence," p. 445.

death of some inhabitant of the dwelling within the year, is

caused by these insects striking the wooden walls of their

burrows with their hard head or jaws, and is generally

supposed to be a love-call, for when one has made some four

or live taps in quick succession, it pauses, and is imme-

diately answered by another in some other quarter. The
tapping is not sufficiently loud to attract much attention in

the daytime, when so many other noises arc going on ; but

Fig. 1.—Xostobium tessellatum.

in the stillness of the night, when every sound that does

occur seems magnified to an enormous degree, this regular

succession of knocks, proceeding from no apparent physical

cause, might, on the principle of omHr. iynoliuH pro miri/ico,

easily awake appichension in the minds of the ignorant and

superstitious, already by liabit accustomed to look out for

"omens," " visitations," " warnings," and such like; and it

is, perhaps, not altogether to be wondeied at that an'.ocgst

those engaged in nursing the sick, who, from the stillness

of the sick-room, and the fact of their btiug night-watchers,

would o-enerally be the nv>tt likely to meet with such ex-

periences, some should have seen in these mysterious tap-

pings a confirmation of their own anxious forebodings with

respect to the loved ones of their charge. But the applica-

tion of a little practical common sense soon dispels these

illusions, and demonstrates the very material nature of the

omens, or, as Swift quaintly puts it :

—

A kettle of scalding hot water ejected

Infalliljly cores tlie timber affeeteil

;

The omen is broken, the danger is over,

The maggot will (lie, and the sick will recover.

In the Philosophical Transactions for 1G98 is a curious

paper entitled, "An Account of the Sjarabjuus Galeatus

Pulsator, or the Death Watch, taken August, IGO.'), by

Mr. Benjamin Allen." It is accompanied by an enor-

mously magnified figure of the insect, and from this and

the description, it is evident that the Scarab.-eus is none

other than our present acquaintance, and the article appears

to be the earliest detailed scientific account of the insect.

The writer commences in a somewhat spasmodic and incon-

sequential style :
— " The second Animal I observ'd is a

Death Watch : I have taken some before this, it is that

which makes a noise resembling exactly that of a Watch
;

it is faithfully tlie very same, and liv'd Four Days with

me, beating exactly, for I took two, I suppose one was the

Female, that is only conjecture." lie is a little bit

sceptical as to the prophetic character of the tappings,

saying ;
—" This small Beetle . . . being rarely heard, and

not known, has obtain'd the name of a Death Watch,

which yet I have known to be heard by many, where no

mortality follow'd, and particularly by mytelf, who have

taken Two of the same, Seven years since, without any

Death following that Year." A quarter of a century later,

another observer, Mr. Hugh Stackhouse, commmucates a

further note on the subject, wisely abstaining, however, from
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any reference to the theory of prognostications. He prefaces
the article by an account, almost needlessly minute and
circumstantial, of the way in which he gradually tracked
the insect by its ticking, till he found it in 1 he seat of a
rush-bottomed chair. Here he watched the little creature
at work, and was so delighted with his discovery that he
" called up others to see it beat, which they did, not without
admiration." He then proceeds to describe the " manner
of its beating." In its helmet-like thorax—or galea, as he
calls it—he sees " a very notable and providential defence
against such falls as are frequent in rotten and decayed
places." He transferred his captive to a box, and kept it

alive about a fortnight, but was unable to get it to beat
again duiiogits captivity, apparently through not knowing
how to induce the action, for in the EnlomoJoguU' Monthly
Magazine for 1S66, the late Mr. F. Smith states that he
had no difficulty in getting some that he kept to tick
whenever he wi^hed, by simjjly tapping five or six times
with a lead p-ncil upon the table close to the box in which
they were confined. They very shortly answered the
summons; raising themselves on their front Ifgs, they com-
menced bobbing their heads up and down, rapidly tapping
with their ma,ndibles on the bottom of the box. The
number of taps on each occasion was either four or five,

usually the latter.

The Dutch naturalist, Swammerdam, who flourished dur-
ing the latter half of the seventeenth century, speaks in his
" Book of Nature," of an insect, no doubt either the present
or an allied species, which " makes a continual noise in old
pieces of wood, walls, and ceilings, which i.s sometimes so
loud that upon hearing it, people have been persuaded that
nocturnal hobgoblins, ghosts, or fairies wandered about
them." He adds, " I think this may be properly called
Sonicephalus, or Noisy-headed Beetle."

A totally ditlerent insect, known generally as the "book-
louse," has also been credited with being the producer of the
Death Watch tappings. It is an extremely minute, soft-

bodied creature, belonging to the order Neuroptera, and is

a very common inhabitant of houses. But it does not seem
possible that a creature of such delicate structure should
create these noises ; however, we will recur to this subject
when, later on, we come to the consideration of the insect
in question.

Xestohium tesseUatum, being so much larger than the
Anobia, is, of course, far more destructive to timber, if

allowed to have full scope for its powers. Spence speaks of
the whole of the woodwork of a house in Brussels requiring
to be renewed in consequence of its depredations, and states
that he was informed that this was no uncommon occur-
rence there, the inhabitants calmly acquiescing in the
attacks of their tiny foe, through igcorance of any plan of
exterminating it, or at any rate checking its ravages. Like
most woDd-feeders, it is long-lived in the larval state.

Westwood kei>t one for three years before it attained its

perfect foi m.

(To be continued.)

Public Wosks in Feanx-e.—The expenditure of the yrench
Government upon pablic works in the six years ending with 1881,
inclusive, was £90,049,139.

Royal Victoria Hall .a.\d Coffek Tavern. — An excellent
variety entertainment has been given at the above hall during this
week, the usual science lecture and ballad concert having been dis-
continued in its favour. These will, however, be resumed next
week, and continued during the rest of t e season. The science
lecture, on April 21, will be given by Dr. P. H. Carpenter, on
"Iceland," illustrated with oxyhydrogen light. The management
desire to announce that the seating of the hall ia being altered and
mproved, so that every one in future will be equally well able t
e ill that is taking place on the stage

FIRST STAR LESSONS.
By Richard A. Proctor.

THE constellations included in the twenty-four maps of

this series are numbered throughout as follows (the

names being omitted on the maps, to clear these as far as

possible from all that might render the star-grouping les.s

distinct) :

—

1
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NIGHT SKY FOR APRIL (First Map of Pair),

Showing the heavens as they appear at the following honra :

—

April 3 at 10} o'clock.

April 7 at 10 o'clock.

April 11 at 9i o'clock.

April 14 at Oi o'clock.

April 18 at 9i o'clock.

April 22 at o'clock.

the pure outline with impioua accessories of colour and of

shade ? Can we not prospectively triumph in hi3 denun-

ciation of unutterable woes upon a generation which will

neither understand nor emulite the calm, severe majesty

attained by their Pal<BDlithic ancestors 1 Yes, we must
found a sect.

But, to avoid wa-ste of time, we can first assume some
rough practical answer to the question, " What is Beauty 1

"

We know, or think we know, beautiful oVijects when we fee

them ; and that, for the present, shall be enough. Leaving

entirely out of consideration the beauty of sound, of senti-

ment, of character, let us provisionally defioe beauty as that

quality, or assemblage of qualities, which pleases the eye ;

Butputting aside, for the present, the further question,

ivfuil eye t

"

Suppose, instead of pressing on in this direction, we
adopt the historical method, and ask, " How did beauty

come to exist f
" Yet, even under this seeniingly modei-fc

query, lurks one of those assumptions which are apt to

persist in the most highly-developed intellects as rudiments

of a pre-scientific age, much as the human body retains

vestiges of a tail and a pointed ear. The assumption is

that beauty exists as something definite and objfctive
j

something which might maintain its quality in the aV-isence

of eyes to see or mind to appreciate; something which,

at all time'', in all places, to all orders of intellect, must b&
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intrinsically the same. Yet, if there be any inhabitants of

the planet Mars, possessing powers of vision and taste in

art, it is probable, consiJering the conditions under which

they must live, that tliey would regard Titian's Venus or

Raphael's Madonna della Sedia as the portrait of a mon-

strosity. And there would be no reason, other than

planetary patriotism, for rating our own taste higher than

theirs. We need not go so far as Mars for an example
;

save that an art-critic might be moved to a scornful smile

were the opinion of auy terrestrial mortal urged against his

own. Therefore, we may pass lightly over the familiar

examples of the Botocudos, with their perforated lower lips,

distended by a disc of wood ; the Malayans, with their

filed and blackened teeth ; the American Indians, with

their red paint and tattooing ; and the Cochin Chinese,

who speak with disdain of white teeth like a dog's, and a

complexion like potato-flo-vers.

But to retnrn to our problem, which must be formulated

a third time. This, perhaps, is better :
" What is the

genesis of the setue of beauty, and in what manner has it

been evolved 1 " Kow we shall offend no one, saving

possibly some dogmatist of the " Quod ubique, quod semjie?;

quod ab omnihus" school, and even Le may listen with

some languid interest if the question be worded thus :

—

"What has caused us to tike pleasure in various classes

of objects, natural and artificial ?
" Even supposing our

lestbetic views to be utterly wrong, the history of their

development may be as instructive as the history of the

rise and progress of any other heresy.

First, it is as well to indicate in a general way the

nature of the resthetic j)leasures. All philosophers, fiom
Aristotle to Herbert Spencer, have insisted on their neces-

.sarily disinterested character ; and they may be defined as

" those pleasures which are shareable ; which are not

directly connected with essential life-serving function; and
which do not involve muscular exertion on a large scale, or

of great intensity."

It is also possible to classify the materials with which
the sense of visual beauty has to deal.

These are colour and form* A colour which pleases

may be bright, or rich, or delicate. A combination of

colours may charm by contrast or gradation. A line may
please by straightness or curvature ; a combination of

lines by symmetry or variety, or by the tivo united.

But it by no means follows that we are delighted by all

bright, rich, delicate, contrasted, or gradated colours ; by
fdl straight or curved lines, or symmetrical or varied

shapes ; and it does not yet appear why they should ever

give us delight.

However, we will not begin with our exalted selves.

Let us '• consider the lilies of the field," and " behold the

fo v!s of the air." They are far more likely to be helpful

companions than the most accomplished lounger through
Italian picture-galleries.

The " lilies of the field " and the '-fowls of the air " are

to guide us in our search for the well-springs of the sense

of beiuty. And, first, we take the flowers. Here the
inquiry splits into two parts. How have they gained their

varied shapes, their delicacy of texture, their brilliancy of

colour ? And how is it that these qualities give us
pleasure ?

The latter question must be postponed for a time, but
the answer to the former is becoming an evolutional

commonplace. Look, for instance, at the broad yellow
sepals of the marsh marigold ; look at the wastefully-beau-
tiful water-lily ; or, better still, look at the quaint form and
ejouomical adornments of the lotus. Notice how she

* Light and shade, for present purposes, are included in colour-
contrast, and gradation.

leaves a space in her stamen-tube through which the bee

can suck honey, and spreads her yellow wings to give him
an alluring seat, but a seat so cunningly contrived that he

cannot alight on it without pressing open a casket of pollen

and receiving some of its grains upon his breast. Directly

he flies away, the casket shuts with a spring. Now,
brightness of colour in flowers tends to what we call

beauty, and clever mechanical arrangements may or may
not have the same tendency ; but the important point to

notice is, that both have the same object. The flower

wants to send her golden treasure to another flower, and,

not being able to travel herself, employs aud pays a com-

mercial traveller. Are we to suppose that the bee fiuda the

lotus beautiful, and is therefore attracted ? No, but the

bee finds the lotus conspicuous, and learns to regard this

particular kind of conspicuousness as an index of sweetness.

As we shall see, bright colour does probably produce some
faint gratification of the bee's senses, but doubtless the

agreeable sensation aroused in the bee by purple or golden

petals is chiefly of the same kind as the agreeable sensation

aroused in the " honOfide traveller " by the sign of the

White Lion. The lUies of the field, then, have gained

their charm simply by making themselves conspicuous

—

primarily for their own benefit, and secondarily for that of

the bee ; and the bee approves these charms from the most
mercenary of motives.

Turn we now to the fowls of the air. Here, also, we
will take up the first part of the inquiry, leaving the second

for future consideration.

How did the birds obtain their fine feathers 'i They
obtained them by courtsliip. How the Hupicola crocea

capers about, spreads his beautiful orange wings, and opens

his tail like an orange fan, that so he may win him a bride
;

how the gold pheasants "expand and raise their splendid

frills," aud even " twist them obliquely towards the female,

on whichever side she may be standing," at the same time

turning " their beautiful tails and tail-coverts a little

toward the same side " ; how the peacock shows similar

good judgment in displaying to the best advantage, not

only his train, but his rich blue throat aud breast ; is it

not written in the book of Darwin, in the book of the

Chronicles of the Descent of Man 1 Is it not likewise

written how the fancy of the female birds has continually

been caught by accidental variations of form or colour

;

how, generation after generation, they have consistently

chosen the more ornamented males, and thus put a pre-

mium on beauty—a prize offered to much better purpose

than that golden apple which bred dissension among the

gods, and all the woes of Ilion 1

But we do not learn 2rJiy the female prefers a bright-

hued mate to a sombre-hued mate, or a husband who sports

eccentrically shaped tail-feathers to one with a tail of the

ordinary orthodox cut. She is not guided by utilitarian

principles, fur the variations which she approves are not

usually helpful in the "struggle for existence." Some-
times, indeed, they are absolutely disadvantageous. Why
should any sane aud sensible bird-'uride prefer a bird-

bridegroom who finds his streaming wiugs or tail-feathers

as much in his way as a newly-presented courtier finds his

sword ! The African night-jar, the Argus pheasant, and
the widow-bii-d are among those who in this way sacrifice

comfort and safety to magnificence. How can we explain

the fact that a game hen admires her hero for the possession

of an ornament which adds to the dangers of battle, because

it offers so easy a hold to his enemy's beak, and which,

indeed, is always trimmed away by cock-fighters 1 Shall

we set down her conduct to mere feminine caprice, or

believe her to be a votary of " art for art's sake ?
"

"It is easy," perhaps you sax, "to explain the bird's
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liking for decorations. She likes tlieni, just as wc do, be-

cause they aie beautiful.'' Yes, ijou think them beautiful,

but that only moans that they please ytnir ej-es. Be sure

that her taste is not guided by yours. " No," you hasten

to explain, "they are beautiful to her." Well, that only

means that they please htr eyes ; so you have managed to

explain that she likes them—because she likes them. That
is what is libellously called a woman's reason, and so may
do well enough for a female bird ; but it will not do for

the would-be analyst of that bird's psychology. Nor can

we seriously believe that the hen could not see the cock
well enough without his dangerously beautiful comb, or

that the pea hen would not recognise her mate unless he
advertised himself by a gorgeous but cumbrous " train."

Besides, conspicuousness to friends involves conspicuousness

to enemies.

CHAPTERS 0]S" MODERN
ECONOMY.

DOMESTICS

XXII.—THE FRAMEWORK OF TIIE DWELLING HOUSE.

STRUCTCRAL E-XAMPLES {C0)liinued).

THE DISPOSAL OF HOUSEHOLD REFUSE.

OF disconnecting traps between the house drain and the

main sewer there are many varieties. In our la.st

chapter we mentioned " Potts's Edinburgh Air Chambered
Trap" as one which fulfilled all the requirements of an
efficient protector against the entry of sewer-gas into the

domestic drain, and pointed out by means of that example,

that adequate disconnection can only be obtained through :

—(A) a very carefully-adjusted bend of the pipe to form a

perfect water-seil, which shall afford the utmost facility for

the passage of wa-^te matters sewer-wards. (B) Ventilation

on the house-side of the trap to effect a passage for fresh air

through the house dr.iin and soil-pipe. (C) Ventilation on
the sewer-side of the trap for relief of undue pressure, and
for purposes of in.spection when i-equired.

Now, there are many appliances in the market which
thoroughly fulfil all the requirements above noted, and
which have been each designed to meet the wants of indi-

\"idual cases of frequent occurrence. One of the simplest

and best forms is " Hellyer's Patent Interceptor,' a dia-

grammatic representation of which we give here in Fig. l!~!.

^':^-l5"A-f--u^-H

The house-drain is shown discharging into a dip or U-shaped
trap, from whence the waste materials are forced into the
sewer in virtue of the law of hydrostatics. Fresh air find.s

access through a grating into a chamber on the house side

of the trap, and into this compartment the discharge from
yards and rain-water pipes can enter. We strongly recom-
mend " Hellyer's Interceptor," as manufactured by the

eminent firm of Doulton iV Co., to the notice of all house-

holders and buililt'is of artisans' cottages and abodes of ii

low rental value, since it is inexpensive and the most per-

fect apparatus of its kind.

The " Kenon Air Chamber Floor and Trap " is, without
doubt, a die/ d'u iivre of modern times. Wo are indebted

to Messrs. Doulton it Co., of Lambeth, for the accompany-
ing woodcut, Fig. 19, which shows a brickwork manhole,

at the base of which an open channel, the original idea of

the distinguished engineer, Mr. Rogers Field, is .shown.

The contents of the house drain flow through this channel

into a U-shaped dip-trap, the sewer side of which is pro-

vided with an inspection arm, ordinarily plugged, which
opens into the manhole or air-chamber. 'The entire appara-

tus is made in one solid piece of glazed, imperishable

stoneware, and may therefore be said to claim a foremost

place among.st disconnecting appliances.

"Mansergh's E.xterual House-Protecting Drain Trap,"

a section of which we give in Fig. 20, explains itself suffi-

ciently to show that the con-

tents of the inlet, after passing

through the water-seal, arc

ejected through a duly-venti-

lated outlet, whilst a grating

above permits of the entry

of yard and other waste waters.

It is an extra domestic ap-

pliance of the first importance
in a well-regulated abode.

It has been contended that a

double trap with an interme-

diate ventilating opening be-

tween them is somewhat super-

fluous, since it pre -supposes
that the sewer or cesspool is

very insufficiently ventilated.

We are of opinion that the
forethought here condemned is

of vital importance, since all our observations go to show
that efficient ventilation of sewers is a thing of the future,

and that arration of cesspools is practically a nonentity.

We are, therefore, constrained to give prominence to the

invention of Richard Weaver, Esq., C.E., F.C.S., and
Messrs. .Jas. Stiff it Sons' " Registered Intercepter Sewer-
Air Trap " (Fig. il).

" The Intercepted Trap " is intended to be fixed at any
convenient and easily accessible point between the house
and the street-sewer. Stoneware ventilating pipes, from
B and D, should be carried just above the ground level.

The mephitic air from the sewer is effectually intercepted

by means of the two water-seals, F and G (the latter being

much the stronger), with intermediate ventilation. Under

FOUL-ArR
rR£5II-flm SAFETY
INLET OUTLET
o

ClFflNSlNG
OPENING
E

I'-iK- ! 1

.
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ordinary circumstances the foul air will be confined to

chamber C ; but, should the pressure be strong enough

to force the trap at F, the sewer-gas will at once

escape into the open air through chamber B, by means

of the ventilating pipe, as described above. A second

and much stronger trap, at G, eflectually excludes all

poisonms gases from chamber A, which forms the only

avenue to the house. The diaiihragm G is so coustructed

that the sewage from the house is discharged directly into

the trapped ciiamber C, beyond the point of communication

with the open air. By this arrangement the necessary ven-

tilation of the trap is effected with a minimum of contami-

nation to the surrounding atmosphere. All traps are made
with the aperture D. It is not only useful for cleansing,

but should always be employed as a fresh air inlet, thus

securing a constant current of pure air sweeping through

the houKe-drain and soil-pipe, and escaping above the roof

of the house. When the house-drain is deep, a drain-pipe

should be conducted vertically from the cleansing opening

E to about 9 in. below the ground level, then carefully

closed with the disc-plate and covered with earth. By
means of a long-handled ladle any subsequent obstruction

in the trap may be removed without trouble or expense.

The e.xact description here given of Messrs. Stitf s appa-

ratus is the l)est testimonial we can venture to accord to

any disconnecting trap. It speaks for itself.

eii'torial (gossfp.

The march number of that excellent American astrono-

mical serial Tli", S'ukreal Messenger, contains a very inte-

i-csting abstract of a paper >'y Professor Seeliger, of

Munich, " On the Distribution of the Stars in the Northern

Hemisphere." I note this here because Professor Seeliger's

researches so entirely corroborate the views consistently

maintained by the conductor of this Journil as to the

structure of the physical universe, and show that the

" cloven disc " theory of the Milky Way is absolutely

basele.ss and untenable. It may reasonably be hoped that

the too-familiar diagram illustrating this taid "disc" will

now disappcAr from popular books on astronomy at once

and for ever.

EvEKYONE who is anxious that England should retain

her position of pre-eminence as a manufacturing nation

will be gratified to learn from the "Report to the Governors

of the City and Guilds of London Institute for the Ad-

vancement of Technical Education," of the continued

success of the Finsbury Technical College and of the South

London Technical School of Art. Whether, though, as

much pleasure will be derived by impartial people from

learning that the hat is still orbitating for that charming

job, " The Central Institution " at Brompton, may reason-

ably be a question for discussi in. There is something sad

in the reflection that the representatives of the great City

Guilds, who have given so lavishly in furtherance of the

laudable purpose of educating our artificers, should have

lieen so led by the nose by a comparatively few astute

people as to erect this '' Central Institution " in what one

of the contributors to these columns has elsewhere called

" that focus of snobbery and jobbery—South Kensington."

In their desire to be genteel, the contributories have wholly

lost sight of the fact that their money is being artfully ex-

tracted from their pockets to provide situations for the

para-iites of the Science and Art Department, I suspect

that it will not be long ere the Livery Companies have their

eyes rudely opened to the mistake they originally made in

suH'ering their central establishment itself to be erected in

such a locality, and its virtual control to pass out of the

hands of these whose sole business is to provide the money.

I UAVE received a copy of an address delivered at the

Manchester Medical Society on the 4th of last February,

by the President, Mr. Walter Whitehead, which contains

some statistics of so startling a charactfr as to deserve the

serious attention, not only of every pathologist and man of

science, but of every man and woman in the kingdom.

Briefly, if the Reports of the Registrar-General are trust-

worthy, it would seem that while, during the year 1849,

4,807 persons died from cancer in England and Wales, by
1882 the number of such deaths had reached the terrible

total of 14,057 ! In point of fact, during the last ten

years only the death-rate from cancer has advanced 36 per

cent. Mr. Whitehead inclines to the opinion that, as this

most terrible disease is endemic in certain localities which

he specifies, the physical geography of a place must enter

as one factor into its production. The whole subject, how-

ever, is, unfortunately, very oVjscure, and is assuredly one

demanding the most instant and searching investigation.

On this day thirty-seven years occurred the famous

Chartist fiasco, when Mr. Feargus O'Connor and his mob,

who were going to march in their unnumbered thousands

through the streets of London, and make a descent upon
the House of Commons with their monster petition, found

that discretion was the better part of valour, and gracefully

retired with their tails between their legs. Now this all

happened well within the recollection of very many who
will read these lines, and yet how strangely changed in

externals are both London and its inhabitants since April

10th, 1848 ! New Oxford-street had, it is true, just been

cut through the quondam "rookery" of St. Giles's; but

the site of Victoria-street, with its stately mansions on each

side, was then a huddled group of foul streets in which the

vilest characters swarmed. The Law Courts were as yet

undreamed of, and Temple Bar impeded the traffic where
that artistic abortion, the Griffin, at present offends

every cultivated eye. The Thames Embankment now
covers what was then the muddy coal-barge hidden fore-

shore of the river; and the presuit artistic Blackfriars

Bridgeoccu|iie-i the siteof theolder and less ornamental stroc-

ture over whicli Feargus <) Connor & Co. did not march.

Charing Cross Railway Bridge spreads over much more than

the area of Brunei's Himgerford Suspension Bridge, and the

Cannon-street one was not yet. Two steep and dangerous

hills met where the Holborn Viaduct now runs as a broad and
level road, and the present quasi fashionable region of

South Kensington was a series of nursery-gardens. Men
wore real "stove-pipe" hats, long hair! what were called
" Paletots," double-breasted waistcoats, and " Joinville

ties," huge flat straps of satin with fiinged ends, round
tlieir throats ; while moustache, save among cavalrymen,
was utterly unknown. Ladies appeared in curls, and
small bonnets of the coal-scuttle order of architecture

;

and that very nasty imitation of a repulsive deformity,

the "bustle" (I fancy, but am not sure, that it is now
known as a "dress-improver"), was just coming in. I

should, [)erhaps, in candour admit that I am indebted to

Cassell's " Old and New London " for my topography, and
to the caricatures of the late John Leech for my fashions.

The captive balloon introrluced a fortnight since at Suakim
ascended to a height of 200 foet. It was made of goldbeater's

skin, contained 7,000 cubic feet of gag, was 23 feet in diameter,

and weighed 90 lb. It waa charged with gas made at Chatham and
taken out in a reservoir in a compressed state.
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THE FACE OF THE SKY.

From April 10 to Afbil 24.

Bv F.K.A.S.

ALTHOUGH Bun-spots and otlier indications of solnr Jistuib-

ance continue slowly to decrease both in number and nuig-

nitude, no opportunity should bo lost of scrutinising the Sun's disc.

The night sky vrill be found delineated in Map IV. of "The Stars

in their Seasons." Mercury may be still seen after sunset when
these notes besrin, but. from his approach to the Sun, daily Rots

into a worse position for observation. Towards the time of their

termination he >vill be quite invisible. Venus, too, as a morning
star, and approaching the sun pretty rapidl}-, is verj' badly placed

for the observer. Mars is invisible. Jupiter should be looked for as

soon after dark as may be ; as, though he does not set, even at the

end of the fortnight, until after 3 a.m., he is pretty low down by
midnight. The phenomena of his Satellites continue to provide

the student with a series of interesting spectacles. To-night

(10th) the egress of the shadow of Satellite II. will happen at

8h. -Whn. ; and Satellite IV. will disappear in eclipse at lOh. 13m. 51s.

On the 12th, the transit of Satellite I. will begin at llh. 22m., and
that of its shadow 25 minutes after midnight. On the 13th,

Satellite I. will be occulted at Sh. 29m. p.m.; to reappear from eclipse

at llh. 50m. 223. On the 14th, the ingress of the shadow of

Satellite I. will occur in twilight at 6h. 54m.; the epress of the

Satellite casting it at 8h. 9m. ; while the shadow itself will leave

the face of the planet at 9h. 13m. Later, at 10b. 43m., Satel-

lite III. will be occulted. On the 15th, Satellite II. will be occulted

at midnight. On the 17th, the shadow of Satellite II. will enter

on to Jupiter's limb at 8h. 21m. At 9h. 2m. p.m. Satellite II. itself

will quit the planet's disc, as will its shadow afterwards at llh.

16m. On the ISth the Egress of the shadow of Satellite III. takes

place at 8h. 43m. At 11.36 Satellite IV. will pass off the face of

Jupiter. This phenomenon should, for the reason so often given

in this column, be carefully noted by the observer. On the 20th,

Satellite I. will be occulted at lOh. 10m. p.m. On the 21st perhaps

the transit of Satellite I. may be seen to begin in the twilight at

7h. 39m. Its shadow will follow it on to the limb of the planet at

8h. 49m. At 9h. 59m. the Satellite will leave Jupiter's opposite

limb, as will its shadow subsequently at llh. 8m. On the 22nd,

Satellite I. will reappear from eclipse at 8h. 14m. p.m. Lastly, on

the 24th the Transit of Satellite II. will begin at 8h. 34m., and
that of its shadow at lOh. 57m. The Satellite leaves the planet's

disc at llh. 30m., its shadow not until the next morning. Saturn

has left ns until the autumn. Uranus continues to be well placed

for the amateur observer daring the convenient hours of the night.

The planet continues to move almost insensibly in the direction of

(3 Tirgims ("The Stars in their Seasons," Map V.) Neptune is

inrisible. 'Tlie Moon will be new at 5h. 51m. 4s. a.m. on the 15th,

and enter her First (Quarter at llh. 20m. 2s. p.m. on the 2lFt. Four

occultations of fixed stars will happen at convenient hours during

the period covered by these notes. First, on the night of the 20th

the 3Jth mag. Star X Geminorum will disappear at the dark limb of

the Moon at lOh. 59m. at an angle of 187' from her vertex ; reap-

pearing at her bright limb at llh. 20m. at a vertical angle of 232°.

On the 22nd B.A.C. 3122 a Star of the GJth mag. will disappear at

the dark limb at 9h. 4m. p.m., at a vertical angle of 127°. Its re-

appearance will take place at lOh. 4m. at her bright limb, at an

angle of 255° from her vertex. On the 23rd, tt Leonis, a 5th mag.

star, will disappear at 6h. 46m. at the moon's dark limb, at an angle

from her vertex of 14". Its reappearance at her bright limb will

occnr at 7h. 42m., at an angle of 290° from her vertex. Lastly, on

the night of the 24th, d Leonis, also a 5th mag. star, will disappear

at the dark limb of the moon, at llh. 7m., at a vertical angle of

135°. The star will reappear at her bright limb at llh. 58m., at an

angle from her vertex of 238°. Starting to-day from a point on

the confines of Capricomus and Aquarius, the moon travels

through the last-named constellation, and at 11 a.m. on April 12

crosses into Pisces. Her passage through this great straggliag con-

stellation occnpiea until 10 a.m. on the 15th, when she passes into

Aries. This she quits at 1 a.m. on the 17th for Taurus, and in her

passage across it arrives at noon on the 19th at the narrow northern

strip of Orion running up into it. In a little more than 11 hours

she has crossed this and emerged in Gemini. At 2 p.m. on the 2l8t

she crosses the boundary into Cancer. She leaves Cancer for Leo
at 2 a.m. on the 23rd. Travelling through Leo, she, at 7 a.m. on
the 24th, descends into Sextans, to re-emerge in Leo at 5 o'clock

the same afternoon. She is still in Leo when oar notes terminate.

Thb expenses in connection with lighthouse illuminants experi-

ments recently carried ont amounted up to the end of November
last to over £10,000. .., ._ j

" Lot Knowledge grow from more to more."

—

Alfred Tenntsow,

Only a small jproportion of Letters received can possibly he in-

lerted. Correspondents must not le offended, therefore, should their

letters not appear.

All Editorial communications shouJcl he addressed to the Editor oi

Kn'owledok; all Business communications to the Pdblishebb, at the

Office, 74, Great Queen-street, IV.C If this is not attended to

DELAYS ARISE FOE WHICH THE EDITOR IS NOT RESPONSIBLE.

All Remittances, Cheques, and Post Office Orders should be made
payable to Messrs. Wvman & Sons.

The Editor is not responsible for the opinions of correspondents.

No COMMUNICATIONS ABE ANSWERED BV POST, EVEN THOUGH BTAMPl D

IND DIRECTED ENVELOPE BE ENCLOSED.

THE DUAL BRAIN AND DREAMING.

[1661]—The following facts maybe interesting to you or your

readers in connection with the question of the duality of the brain.

Some years ago, when I was about thirty-live years of age, I

dreamed that, as a boy of aljont twelve to fourteen, I was out in

the country with mj- father, who was driving ahorse and gig. Our
road was through fields, and I had to get out to open each gate

that we passed through. At last we came to a square field of ripe,

standing corn, with a narrow road, only just the width of the gig,

all round it, close to the inner sides of the walls, as ehown in figure.

When I opened the gate at A, it fell back to n, tlui.'! completely

blocking the road to the right, as the arrangement of the gatepost

and hinges did not allow it to fall back even with the wall at J.

We were, therefore, obligeil to drive round the field in the direction

of the arrow, in order to make our exit at the gate B. But, when
I opened that gate, I found that it fell back to h, and thus com-

pletely blocked our road. My father then said to me, " Well !

what shall we do now, Uarry ?" I answered, " You will have to

back the horse all the way round the field, and so through this

gate while I hold it; open." My father replied instantly, " Nonsense,

there is a better way than that. Close tho gate." I did so, not

understanding at all what he meant to do, and then he drove round

the corner of the road to a position at x , so as to be just clear of

the gate, which he then bade me to open again. I did so, and he

backed the horse and gig those few yards into the next field, which

was a pasture. When I .saw what he did, I was much struck with

the superiority of my father's simple and ready device to my own
roundabout and troublesome one.

I think there are many remarkabh^ features in this case. (1)

There was such a dramatic fitness in the ))art played by each of ns.

I was a dreamy, unobservant, unpractical boy, and my father was

a quick-witted, inventive, practical man of business. (2) At a

maturer age, when I had fully devclo]ied the observant and practical

qualities in which as a boy I was particularly deficient, I yet un-

consciously acted mentally in a bungling, puzzleheadcd way, as if

still in my boyish condition. (3) The same brain which, in invent-

ing this stupid plan, acted so consistently with the part it was

playing as a boy's brain, was yet capable at the same time of

seeing its own stupidity, and of inventing instantly a better plan

consistent with its assumption of the character and mental powers

of a clever man. (4) Although tho same brain invented the

superior plan which it attributed with dramatic propriety to my
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father, yet the process of inventing it, and the knowledge of it

when invented were so completely outside the consciousness of

myself as the boy in the dream, tliat when my father carried out
his plan (for he did not explain it beforehand) I only then learned
what it was by seeing him do it, and I was as much surprised as if

it were really the invention and act of another person quite distinct

from myself.

Here, then, we have practically the brain of one and the same
person constructing, setting, and explaining a puzzle which it is at

the same time unable to find out. H. II. M.

INFINITY.

[1CC2]—Your correspondent " Ilallyards," in letter 1653, re-

ferring to what are called the "iuliuitely great," and the "infi-

nitely small," wi'ites :
—

" Is it not probable that there is no single

orb much bigger than Sirius, and, if so, there seems a limit to the

size of molecules on one side ; must there cot be one on the

other ?"

On what ground docs he maintain the probabilisra that Sirius is

among the largest of orbs or molecules ? It may be usual for

astronomers, speaking in a general way, to refer to it as such, but
in a discussion in which the stars and planets ai'e brought into com-
parison with the smallest known particles of matter (namely, the
"ultimate atoms" in chemistry), it would be difficult, I think, to

assign a reason for such a probability.

Let us imagine a rational being contained in some obscure planet,

the system—or we may say the entire universe—of which forms
merely a single atom in our conception ; woidd such a being be
justified in concluding that the " infinitely great " was not infinite,

but limited to the greatest of those atoms which were within his
ken ? If so, what would become of distant Sirius, or even of our
own globe ?

In reference to the seeming inconsistency in the review from
which your correspondent quotes, he should bear in mind that it

deals with matters "chemical," and not "mathematical;" the term
"ultimate atom," or even " ultimate molecule," is perfectly legiti-

mate, inasmuch as it implies simply the smallest particles over
which the force of chemical affinity eserts an influence ; that there
should be nothing smaller than an "elementary atom" is incon-
ceivable, for " halt that atom " at once suggests itself, and so on
ad inlinihim. Again: he is scarcely explicit, or there is some in-

congruity in the phrase following that which I have quoted :
" In-

finite size we cannot deny." If " Hallyards" can conceive limita-

tions (as he intimates), why not deny the infinities ?

That "a thing is no larger than it is small," appears to be the
obvious truism which " Hallyards" has stumbled upon in the con-
cluding paragrajjh of his letter, but, unless I am mistaken, the
words " large " and " small " are relative to one another, and not to

any external conception of "ultimate greatness," or " Uttleness".
To draw an analog}-, is it an error to speak of the intensity of a
certain light being greater than that of another, because the inten-
sity of hght stretches away into the infinite. Ar.EX. Mackie.

[1063]—"Hallyard's" letter, 1033, on Ultra-Gas, cannot deny
infinite size, neither can I deny infinite smallness ; both terms seem
to me equally contradictory, yet logic tells me that, if matter can be
infinitely enlarged, or atoms infinitely multiplied, matter must, in

its ultimate, be infinitely small or capable of infinite division. This
is exactly what mathematics tell us. Large and small in mathe-
matics, like hot and cold in physios, are relative terms, at the best
arbitrary. Mathematics cannot deal with the infinitely large or
small values. We cannot midtiply figures infinitely, neither can we
divide them infinitely. The capacity of our brain is linite, there-

fcre " thought " arising from it must also be finite, and the most
capable brains must arrive at a point where thought is impossible.

It may offend our vanity to lind that the ultimate atom cannot
be demonstrated, yet cannot be nothing ; so that the infinite large-

ness of matter and the universe is beyond our comprehension, and
yet it must be ; but that only proves that our pride is greater than
our knowledge, and that there are things which do exist, yet which
we cannot know nor understand, because our thoughts are finite.

F. W. H.

ARE TRIPE AND ONIONS OBJECTIVE OR SUBJECTIVE?

[1664]—In your impression of March 27, " C. N." writes (1647)

;

"To «s there is no external world, because all that we know is felt

or thought, and is, therefore, internal." It may be so, but I have
always believed that my Friday night's supper of tripe and onions
had a most decided external existence before I had consumed it,

and, although a small one, it was a world in itself. This may be
vulgar, but it isn't bosh. Feeling and thought may be internal

;

but the things felt and thought, are they internal also? If not,

then they are external, and, although only realisable to us through
the medium of tho senses, not the less external on that account.

The introduction of a few grains of that common sense which
grows from common experience into what is called )iliilosophical

—

in my opinion in no sense philosophical —speculation, would help

materially to dispel much of that deceptive halo of utter nonsense

that now envelops it. Then it might become a king's highway on
which ordinary men might travel and gather knowledge. Now, it

is, and for ages has been, as Longfellow somewhere expresses it, at

first view a broad and well-laid road, but which as you proceed
gradually uarrovvs into a bridle-path, and then into a squirrel-track,

and at last runs up into a tree. J- S.

[Do you not see that you are committing (from the metaphysical
point of view) an absolutely unpardonable sin in appealing to

common sense at all ? It always strikes me that Berkeley's

argument might be paraphrased thus. On the hand with which I

am writing I wear a signet ring, with my crest on it. Xow, no
impres.sion of that crest can be taken without sealing-wax. Hence,
if all the sealing-wax (or other plastic material in the universe)

were to be annihilated, ip:<o facto, my ring would cease to exist.

You will, of course, understand that I only mention this heresy of

mine in strict confidence.

—

Ed.]

THE INTELLECT IN INSTINCT AND IN REASON.

[1603]—It would seem that in the consideration of instinct and
reason the precise function of the intellect in these two processes
has not been clearly perceived. Yet there appears to be little diffi-

culty in proving that this element is of extreme importance, and
that it furnishes light whereby sundry difficulties may be cleared

up. All bodily action not purely spontaneous proceeds, as we all

know, from some form of feeling or emotions, but in the actual

performance or carrying out of this action as a means towards an
end, or of a train of such actions, the intellect comes into play and
operates as a guide or pilot. The steam-power impels the ship, but
the man at the helm directs its course. In instinct this intellectual

guidance is a force which (save the mere sensation) is wholly
mechanical and unconscious : in reason the force is conscious and
deliberate. In the former the action may be intelligent in

practical effect, i.e., means are adapted to ends as the
seeming result of imagination and generalisation. In reality,

however, the intellectual power at work is only unconsciously
practical, is adaptive or ingenious in appearance only ; it

is merely a sort of organic association of ideas formed by
persistent training in the individual, or in the species. In this

process of learning the intellectual association of ideas assists ,at

first, but, after a time, it gradually gives way, and drops out of

consciousness. Indeed, sensori-raotor actions frequently become
wholly excito-motor. It has been maintained that some of the
lower animals possets " a power of gathering up the past experience
into rules of conduct that guide them in their solitary or gi'e-

garious life," and that "in the working out of a design they often
learn to use special means when special ends have to be provided
for." These processes, it may be assumed, are merely organic and
mechanical, and are not the product of any practical talent guided
by a general notion. This profiting by experience, moreover, is

vpry limited, it relates merely to their food and mode of life. Tho
imaging power and the recollection of the brute are too feeble and
confined to influence to any comprehensive extent the actions and
conduct.

When conscious intellect operates as the pilot of bodily action, it

does so under two forms—1, association of concrete notions ; 2, as
a general or abstract notion. The former of these is illustrated by
such feats as walking, riding, writing, balancing on the tight-rope,
playing on a musical instrument, &c., also by many of the astonish-
ing circus feats performed by horses, dogs, elephants, &c. A long
and painful education is required in the mastery of accomplish-
ments of this kind. At fh'st, the mental association between the
sensation and the requisite motion is difficult to form, but by and
by, with practice and patience, it becomes more easy, and the feat
is finally accomplished so organically, as it were, that at a sub-
sequent stage it becomes almost wholly unconscious and reflex. It

must be particularly observed, however, that no amount of
general idea will assist in the performance of the feat. A
man may have a clear and excellent general idea of what good
caligrapliy is, but he may be slower in learning to
write fairly well than the smart and dexterous mechanical
individual who has suppler fingers and more impressionable nerve-
centres. These association-guided actions are all of a particular
kind ; they are strictly personal (so to speak) ; they are mere
boilily movements whose end is near and immediate, not remote or
external to and independent of the animal itself. After a time
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they become engraved, as it were, in the mechanism of the nervous
system, and are rendered capable of hereditarj- transmission to
offspring, who exhibit tliem as original, innate, automatic, or in-

stinctive capacities of action or habit. Young pointers, for instance,
on being taken out into the field for the first time, have been ob-
served to point, without previous training or experience. A series

of individuals in the same caste or otherwise, labouring for years
or for generations at any panieuhir industrial ai't, gradually improve
thereat, and acquire a marvellous dexterity and adroitness. And it

must be carefully borne in mind that it is actions tliat are thus
guided by the association of ideas or by physiological association,
that, by the influence of special talent and of habit in the individual
or in saccesaive generations, are alone capable of becoming stereo-
typed, as it were, into permanent instincts. Actions directed by
definite general notions possess no such hereditary or transmissible
property.

The guidance of actions by (2) the general or abstract notion is

possible to man, and to man alone, and it constitutes what is

called "reason."' By this important characteristic ho can execute
works in materials altogether external to his own body, and under
novel, infinitely varied, and totally dissimilar circumstances of
time, place, subject, &c. ; be can, as it were, imprint on matter
aaequivocal evidences of design. Ilis mind, illumined and con-
stantly impressed by the general idea, can wield power over all

Nature. The wondrous mechanical contrivances in the industrial

arts, the arts founded on science, and the theoretic knowledge
generated by art, are all brought within the compass of liuman
attainment. These conscious, definite, and persistent general
or abstract ideas of the end to bo attained guide and
light the way for thejmeans towards its accomplishment. They
enable the human judgment to decide beforehand what particul^
means are requisite, or are the most etBcient enginerv, for the
accomplishment of those ends. These various plans and methods
are invented by the imagination, wliose operation is, however,
rendered possible only bj- the power of abstraction and generalisa-

tion, assisted by that of voluntary reminiscence, whereby the idea,

once generated, is kept before the mind, so as to be duly rellected

upon and considered on all sides. A man, for instance, may go to

consult an unknown doctor, being guided to him by the general

notion of a " good doctor ;

" or a boat-buLlder modelling and con-

structing a new boat is actuated by all his previous intellectual

knowledge, i.e., his general notions anent the proper lines, breadth
of beam, Ac. These notions determine his work, because their c
relations to the means he adopts are incessantly before his mind.
It is, we believe, the presence, predominance, and superintendence
of these intellectual images or generalised notions that occasion

actions guided thereby to be utterly independent of exterior

cirenmstances. The ideal generally and non-cognisance of parti-

cular objects involved in the general notion are transferred or

transfused into the actions which it dictates. Hence actions of

this kind are only possible to human beings; hence they never
become organic or deteriorate into instinct ; they do not descend
hereditarily to the offspring, and they are entirely beyond the sway
and compass of natural selection.

Some profound cogitators opine that it is impossible to draw a
line of exclusive distinction between reason and instinct. This

opinion is probably correct if the acts only of these faculties be

regarded, and not the nature and functions thereof. But if, as we
liave essayed to show, bodily action is influenced by the intellect in

a twofold manner, we shall perhaps find in that distinction a

ground of difference Eufficiently precise and perspicuous. To
endeavour to explain instinct by physiological action, by natural

selection, by lapsed intelligence, and so forth, is scarcely sufficient.

^ye must also strive to explain this wondrous, unconscious adapta-

tion of means to ends by an innate faculty, original or derived,

commonly termed instinct. P. Q. Kega.v, LL.D.

UOGARTH'S LINE OF BEAUTY.

[16fi6"i—George Eliot's Tcm Tnlliver " could throw a stone right

into the centre of a given ripple, . . . and could draw almost
perfect squares on his slate without measurement. But ... he

was in a state bordering on idiocy with regard to the demonstration

that two given triangles must bo equal, though he could discern

with great promptitude and certainty the fact that they were
equal." (See " The Mill on the Floss," book II., chap, i.)

Suppose that Euclid's Book I., Prop. 4, has been here implied.

The method of demonstration seems to mean such coalescence of

the two triangles, A A, that their enumeration as "two" is no
longer valid. Yet the drawing is bj' no means a dissolving view,

and so the duality to the outer eye is unimpaired. Let the number
of triangles be increased to a dozen, B B, <ic., and here the civilised

man over the savage, the schoolmaster over Tom TuUiver, may feel

distinct superiority in faculty of enumeration. Again, lengthen the

line and diminish the size till the triangles are dots, and innumer-
able, C C ; then Tom Tullivor's intellect, set at liberty from com-
paring two triangles, may exert itself in comparing two parts of

the one straight lino, and discerning that they are both alike

straight.

But which two parts ? Take a ruler a foot long, and it will -

accurately gaiige the straightncss of some part of a straight lino

whoso whole may be either a yard long or a furlong or a niilo. The
sensation by sight or touch of an inch of straight line, a foot, or a
yard, repeats a cuckoo cry. Inch to inch, or inch to foot, foot to

foot, or foot to yard, have analogy to each other. The multipli-

cation of analogies produces vividness of conception, as a multi-

plication of musical strings sounding in unison produces a forcible

tone. The straight lino has tyrannical predomiuauco over other

forms. The action to which mental curiosity urges the eyeball,

instead of being the smoothly rolling motion of looking at a land-

scajre, becomes turned to the rapid pistoustroke-liko action of

ranging backwards and forwards, or up and down. The physical

distress of this is illustrated when the student of books early

resorts to the use of spectacles. Regarding the corresponding

mental distress, the pedestrian may compare the feelings on
plodding along a few miles of modern road, and on rambling along

an old winding lane.

The principle is again illustrated when a boy—Tom TuUiver, or

some other—iustoail of pursuing a perfectly safe footpath, deviates

to the top of the steep bauk which borders it, and makes his way
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along that precarious footing. The distressing generalisation of a
long length, is now opposed to the partionlarisation of every

slippery footstep;—which is pleasanter?

Hogarth's beau-ideal of a line of beauty is " represented by a

fine wire properly twisted round the elegant and varied figure of a

cone."* If we take two very small lengths, he, dc, of the spu-al

line Y Z, we find them so approximately similar as to coalesce into

unity. But so soon as they become aggregated into a longer length,

hcde, the discernment of the difference in curvature between
this and some other aggregation, efg, comes into play; and so we
are provided with the pleasure of an incipient generalisation,

without the distress of its speedy completion into barren, stagnant

totality.

An OtD DE.IUGHTSMAN.

WILLIAMSON AND TARLETON'S "DYNAMICS."
[1667]—Amongst the "Letters Received" in your number of

the week before last, "W. G. W." finds fault with the equations

W — T W — W
/ = . 1 and/= . g, and asks what is the meamng

of V,'g and Vf'g.

Both equations are perfectly correct.

I presume " W. G. W." will not dispute the truth of the funda-

• Hogarth's " Analysis of Beauty," Chap. VII., " Of Lines."
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mental equation P = M/, which becomes W = M7 in the case of a
body whose weight is W and mass is M, falling freely by gravity'.

P WFrom thepe equations we get /= — (1) and g = — (2).

Equation (I) expressed iu words means acceleration generated

Pressure producing motion
* ^ iiass moved.
Now, let two weights \Y and W be connected, as iu Atwood's

machine, by a string hanging over a fixed pulley; let M and M' bo

their masses ; T the tension of the string.

First consider the weiglit W, and suppose it to begin to move
downwards. The pressure producing mttion is the excess of W
over T, or W — T ; the mass moved is M. Apply equation (1) ; we get

W — T W — T
( f )^ ——: = g, by substituting the value of M from

equation (2).

Next consider the two weights W and W. Then the pressure

producing motion is W—W. The mass moved is M + M'. Apply-
Vr-Vi" W-W

ing equation (1), we get /=
JI + M' W + W

- . 3 by substituting for

M + M' from equation (2). As to W g and W ' g, there are no such
W-W

expressions in the equations before us. is a factor which

gives the ratio / to
;

Atwood's machine.

W + W
Whence 7 is determined— the great object of

J. M. B.

LETTERS RECEIVED AND SHORT ANSWERS.

Senex. Undoubtedly, what you have observed has been the

Zodiacal light ; but I never remember to have seen its outline so

ill-defined as it has been during its recent apparition. It is getting

full late now, though, to see it at all. Unless my memory is at fault,

I have myself had a prolile view uf a central mountain iu Pytha-
goras much as you draw it. I cannot recollect the little crater in

its summit, though. With regard to your second letter, the writer

on whom you comment is not in this country at all. Scientific men
are nearlj' all agreed that no evidence exists of spontaneous gene-
ration, or of the production of life from anything but pre-existing

life noic ; but that is a very different thing from the definite pre-

dication that it never had, so to speak, an inorganic origin in the

days when our world was solidifying from the primal fiery mist.

With reference to the age of the planets, you are confusing their rela-

tive and actual ages. A dog at sixteen is very old indeed. When
you were that age you were a boy. Assuming that all the members
of the solar system pass through the same sequence of changes,
the moon would be (viewed in the light of having accomplished
them) of quite hoary antiquity as compared with Jupiter, which is

still apparently red-hot, albeit Jupiter may have actually come
into existence millions of years before our satellite. Read the
article "Nebular Hypothesis," in " Nichol's Cyclopaedia of the
Physical Sciences."—A Puzzled Student. Get a piece of

string 8 ft. long, and describe a circle by its aid of that radius.

Call such a circle the earth's orbit. Now measure off two inches
on the circumference of your circle ; this will approximately repre-

sent the motion of the earth round the sun in a fortnight. At each
end of your arc, and at as many intermediate points as you can get
them in, describe circles, with a radius of i in., having their centres
npon it. These will picture the moon's orbit. Put dots on those circles

in proper progression, so that the moon they stand for shall go half

round the earth while the latter moves through l-l" (your two
inches) of her orbit. If you will join all these dots by a continuous
line you will soon see that the moon's path must be concave as

referred to the sun only. " The general form of the orbit " as

referred to the earth is highly complicated.

—

Georgicm Sidus.
*' Twenty-seven " was carelessly copied from 2'7. The quantity
given on p. 80 is probably more correct ; but nothing really is

known definitely on the subject.—A Salvation Army Sergeant.
Your letter is of too purely a theological character for admission.

—

J. C. M. DucRoz. I have entirely lost sight of " Polyglot." In
reading Darwin, begin with his " Origin of Species by means of

Natural Selection," then go on to the " A'ariation of Animals and
Plants under Domestication," and from that to his "Descent of

Man." After this you may take the rest of his books in any order.

—C. F. N. alleges that the hog, having but a thin covering of

hair, " has developed a layer of thick fat between the skin and the
flesh " ; hence arguing that clothes are necessary to mankind in

temperate climates. For myself, I always fancied that the fat on
the hog was a purely artificial product, and that milk in the pig's

wash, together with " sharps," pollard, peas, and the like, had not a
little to do with it. Moreover, I seem to remember that in the
hottest parts of China the pigs are at least as fat as ours.—

A

CiiKLsTiAN. I am absolutely in accord with you, but the subject is

one of those excluded by our rules.

—

Rev. Henry Briggs invites

attention to the " Everycycle '' as "the most comfortable and easy
machine" he has "ever tried." Perhaps this may catch the eye
of Mr. Browning.

—

The Shade of Parallax writes to the conductor
of this journal from " Erewhon " anxiously anticipating the advent
of his (the conductor's) incorporeal essence. If Mr. Proctor can
by any means discover the whereabouts in space of the " Aniniula,

vagula, blandula" of the departed carth-llattener, though, he will,

as far as in him lies, himself make arrangements for going else-

where!

—

Thomas Ayees. You shoi;ld communicate your views to

Professor Laugley himself.- —A. K. See " The Childhood of Religions"

by our own esteemed contributor, Mr. Clodd. Also the paragraph in

capital letters which concludes those heading the correspondence
columns.—T. S. B. An excellent joke, but the delusion is too serions

a one for its main issue to be obscured by a jest, however clever.

—

E. C. 11. I am sorry to differ with any one whose ideas are so

deserving of respect as those of the American aavunt whom you
quote ; but to pretend that (.at all events) the darker parts of the

moon's surface must not be highly heated by fourteen days' per-

jjetual, and more or less vertical, sunshine, seems to me to contra-

dict all terrestrial experience. Your second quotation simply refers

to the relative amount of heat we receive from the sun. Taking
it, for practical purposes, that all the solar heat passes through our
atmosphere, on striking the earth it becomes partly converted into

ihtrk heat, to which the air is largely athermanous. At night sue!)

of this heat as can penetrate our vaporous surrounding is radiated

into space. In summer, when the days are longer than the nights,

the terrestrial temperature does continue to increase. In winter
more heat is radiated than is received.— F. W. Rudleb. Thanks,
but the Vision-testing papers would have been of more immediate
interest here.

Owing to the patriotic way in which printers have been serving

their country in the Weald of Sus.sex, on Brighton Downs, and else-

where—in fact, to Easter-holid<ayism generally— a quantity of corre-

spondence is unavoidably held over until next week.

As it happened, I did not see any proof of the conclusion of this
" Letters Received " column, on p. 202, last week. Hence, it comes
to pass that my reply to Two Inquiuer.s into Knowdedge is scarcely

reproduced as I wrote it. The initial part of that reply should read

thus :
" Premising that the change in the eccentricity of the

earth's orbit is very slow (000011 in 100 years) ; cannot continue
beyond 24,000 years, when it must attain its minimum of '0033 ; is,

in fact, caused by the attractive influence of the other planets, and
is confined within very narrow limits, I may proceed," &c. By the

insertion of a non-existent " wo " and a redundant " and " the com-
positor has rendered me less intelligible than I should prefer to be.

We have received a copy of the catalogue and' descriptive price-

list of electrical appliances manufactured by Messrs. Weedon &
Irish, of the Electric Works, Sunderland. It is replete with infor-

mation upon all that pertains to electric lighting and other of the
applications of electricity.

Society- for the Promotion of the Study of General History.—
The second of a course of lectures by Dr. Zerfli was delivered at

the Royal School of Mines, Jermyn-street, on Saturday, March 28,

the subject being China. The lecturer explained that this nation

had to be taken into consideration first, not because the ChinesT was
the oldest of civilisations, but because it possessed the oldest written

records. The most striking feature in tlie life of this nation was
its stationary character, it having remained in almost the same
social condition for thousands of years. Dr. Zerffi then proceeded
to discuss the causes of this strange phenomenon. The character

of the land in which the people lived had no doubt had some influ-

ence
i a complete wall of well-nigh impassable mountains isolated

them from other races and other civilisation ; the vastness of

the plains and the immense length of the rivers could not but have
produced an effect on their ways of thinking. The chief cause,

however, was to be found in their stereotyped social organisation,

formed and worked on the patriarchal notion of government^
being, in fact, but the family on a gigantic scale. He then gave
a brief sketch of the first five kings, and explained that the only

historical significance which this mythic account could have was
that the five kings were but the representation in traditional

record of five periods in the past life of the nation. He also drew
attention to the important part which the number 5 had taken in

early Chinese thought. This was followed by a rapid glance at

the historical dynasties up to the inviision of Kubl.a Khan, and the

introduction of Buddhism as the State religion in the eleventli

century a.d. Dr. Zerffi then passed in review the Chinese system
of centralisation, which, though originally founded on high moral
principles, had checked development and cut off all possibility of

real progress. The next lecture will be on the "Sacred Books of

the Chinese."



Apeil 10, ISSj.] KNOWLEDGE • 315

0\iv inbrntoisj' (Column.

We give here, \ceek ty ireet, a terse description of such of the many
»ni'en(ions as \ce think may be of use to our readers. Where it is

poss\ble, the number of the patent is quoted, to enable those tcho

desire fuller information to procure the specification from the

Patent Ofice in Cursitor-street, Chancery-lane. We shall, getie-

rally speaking], confine ourselves to (/'« more recent inventions; but

it often happens that an article comes under our notice ichich,

although not quite novel, is worthy of mention for its xitility and

ingenuih/. In such a case we should not hesitate to refer our

readers to it. And while tre thus increase the interest of our pages,

we at the same time assist the inventors by giving greater publicity

to their inventions (Kxowlkdge being a popular f7in<7«:ine) than

is accorded by the most excellent trade journals

ADJUSTABLE INSTANTANEOUS SHUTTER.

[Patent No. 77-«5. 18S4.j—The principle of this shutter, patented

by Mr. Thomas Furnell, consists in the nse of two Hiipa so adjusted

F._- 1. Fig. 2.

to each other, by mechanical means, that the amount of exposure
that can be given to the foreground, in proportion to the sky, can

be governed at will ; as the bottom
flap c*n be set and clamped in any
desired position, the top flap remain-
ing closed ready for exposure. The
bottom flap has a sweep of about two
hundred degrees ; the top flap only
about ninety-five degrees, and re-

mains as a sky shade. Fig. 1 shows^ the shutter set ready for action ;

S ^^^^==""~4 ClQ Fig. 2, arrested at full open ; Fig. 3,
" ^^^^^^^^^^3 >>- folded for portability. The ratio of

movements of the two flaps are so
*'= arranged, that the first slow move-

ment of the bottom flap causes a first rapid movement of the top

flap, which slows as it rises. This gives a greater proportion of

exposure to foreground, and less to the sky ; and to counterbalance
this, the bottom flap commences slow and increases in speed as it

riaea, and so cuts oft the exposure of sky portion. The following

are the different positions taken by the flaps ;
—

/
Fig. 4.

\\ -J
Fis Fig. G. Fig.

If the bottom flap be set, as shown in Fig. 4 or instantaneous

work, the foreground receives the greatest amount of exposure,
although the motion is extremely rapid. If the bottom flap be set

as at Fig. 5, both flaps rise together until full open, then the top

one remains as a sky shade, and the bottom one flies up and closes.

If the bottom flap be set as at Fig. C, it is the most suitable for sea-

scapes, as the top flap arrives at the horizon line at the same time
as the bottom flap arrives at full open. This flap then flies up and
closes, so that the sky portion receives Vjut a very small amount of

exposure in proportion. Fig. 7 shows the position of the flaps at

the end of exposures. Arrangements are made for prolonging the

time of exposure at full open, or for focussing when required. The
flaps are formed of ferrotype plate, and n\iulo to act as springs, to

resist jar, or shake. Tliis jilan pr^ives very effective, as the

movements cannot bo felt if luUl in the hand during action. This

is one of the points claimed in tlie patent. Tlio apparatus is very

ingeniously designed, and, with duo care, there is no reason to

anticipate its failure. It is claimed to be uneiiualled by any other

shutter extant for giving cloud-effects, with ecjual density of

negative throughout of foreground and sky.

D1!.\IN INSPECTION PIPE.

Mr. G. C. Davies, of G5, Lausanne-road, S.K., has patented a

"Cast-iron Inspection or Access I'ljio for Ilouse-drains," which has

every prospect of being very extensively adopted.

There are several devices in stone or earthenware that have been

used for the purpose of inspection or access to house-di-ains, and

which may be all very well for rain or surface water, but from one

cause or other they are defective for the purpose of soil-drains. It

is asserted that an inspection-pipe to bo depended on for soil-drains

could not well be made in any earthenware material ; for if the cover

over the aperture is bedded down and made gas-tight at the time

(an operation that requires some care to ensure it being so) the

joint is always liable to be broken and the cover lifted by heavy

flushing, or by the drain getting stopped up, besides being always

liable to breakage by the workmen.
These inspection pipes invented by Jlr. Davies are made of strong

iron castings, 2 ft. G in. long, and can be made to suit any size pipes,

either iron or stoneware. They are especially intended for the use

of soil or foul-water drains, in order to keep the foul-gas area of

same to the minimum, and to avoid the expense and nuisance of

breaking open the drain, should it at any time get choked or stopped

The pipes are provided with a longitudinal aperture, which is

ordinarily covered in,

M
//& -

,

E IB

Fig. 1.

but which, when neces-

sarv, may be removed
for inspection purposes.

Fig. 1 is a plan showirg
the under side of the

cover over the inspec-

tion aperture, A beiup

the curved soflit forming a section of the inside periphery of the

pipe. B B shows the position of the gun-metal screws, for se-

curing the cover to the pipe. D is the groove for receiving

the stuSiug material for making the gas-tight joint. Fig. 2

is a plan of the pipe with the cover off, showing the

aperture for access, Ac, E being the tongue nmning round

the aperture corresponding to the groove D in the cover.

Fig. 3 is a transverse section (enlarged scale) through the centre
of pipe, A, showing the in-

side of the cover when fixed

in position on the pipe. B,

the gun-metal screws. C,

tho eyes at each end, when
necessary, for lifting the
cover. D, the groove-and-
tongue gas-tight joint, run-

ning round tho iugpection

aperture. The gas-tight joint

is made by filling the groove
D in the cover level all round
with the stuffing material

;

clearing off a'.l dirt and sur-

plus cement from the parts

forming the joint; placingthc
cover in position, pressing
close, and screwing down.
The cement or stuffing may
be white lead, with jusi

sufficient tallow when neces-

sary to keep it from hard-

ening. Id will be noticed

that no skilled labour is requisite to make this joint. Tho advan-
tages secured by using these pipes are :—1. Simplicity in making

Fig. 3.
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tho gas-tight joint. 2. They obviate the inconTenionce and danger
arising from manholes with open channels. 3. The effectual flush-

ing of the drain is secured, as the inside form or bore of thei:)ipe is

maintained throughout. 4. The seal of the cover cannot be broken

by heavy flushing, or by the drain getting stopped up. 5. The
form of the inspection aperture admits of the drain being readily

examined, and the cleansing rods being worked with ease through-

out. 6. The benching-up of the sides of the manhole chamber, and
the expense of an air-tight door, together with the ventilating pipe,

are dispensed with.

(ZPur CfjtsiE! Column*

By Mephisto.

END CAME.

By B. Horwitz.

Black.

Whitb,

White to play and win.

Position of a game played at the odds of Pawn and move in the

Handicap Toui'namcnt at the City Club ;

—

.t. gunsberg.

Black.

TVbitb.

U. Vyse.

Black played
P to B4

A sacrifice justified by the position.

P to QR3

P xKt
Q to Kt5RPxP

Q to K sq.

Better than playing Q to R4; the Black K can only play to Q2 at

considerable inconvenience, as by P to KR3 White threatens to

take possession of K6 with his Q, when he shonld obtain a very

strong game.
PtoKo

P to R3
White pnrsnes his attack with determination. In spite of the

result of this game, we believe that White, even after giving up
his second Knight, might have won.

Qx Kt
Q to KG (ch) K to Kt sq.

Rto B3
This looked the best. Of course there is no reply to KR to R3 ;

but we think that the loss sho.vy move of B to K3 would have
won. The position is full of combinative possibilities.

Kt (K2) xP
Black owes his escape to this move.

RxQ PxR
This is important, for if now P x Kt, Black threatens R to K 6(i.

Q to K sq. Kt to Kt3
B to K3 R to K sq.

Q X P KKt to K2
B X Kt Kt x B •

and Black ultimately won.

SELECTED PROBLEJI.
By E. Pkadigx.\t.

(Special prize in Bnltimore Nmnhnj ^Vu?.)

Black.

wx^ ^SPI A i^P fWti

^ ^/^? ^ gS^ ii^A

Whitb.

White to play and mate in three moves.

ANSWERS TO CORRESPONDENTS.
»*# Please address Chess Editor.

Correct solutions received of W., Ravenshoe, Uncle John.
BiLE.AO.—In Problem 150, 1. Q to 1!7, B to B.5. 2. Q x B, K to

K3, and their is no mate.

Note.—White's thirteenth move in game, p. 294, should be Q to

Kt4 (ch.).
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METEORS AND FALLING STARS.

By Richard A. Proctor.

A DISCOVERY has been recently made respecting

meteors, by Mr. Denning, of Bristol, which throws

quite a new light on the subject of meteoric astronomy.

The interpretation of the discovery is indeed marvellous,

—and but one interpretation is possible. Thus, when four

or five years ago Mr. Denning announced the discovery as

already to all intents and purposes made, I felt that the

probabilities against what the discovery seemed to prove

were so great that even the apparently overwhelming

evidence collected by Mr. Denning did not suffice to esta-

blish the discovery as real. It seemed to me then, and

even now something of the same feeling remains—against

my own judgment^that the startling nature of the deduc-

tion from the evidence, was such as to make the evidence

itself seem untrustworthy. Yet was there much to tempt
me at any rate to accept Mr. Denning's evidence and the

conclnsion deducible from it. Despite our consciousness

that science requires us to consider the truth only, not

what we have thought and therefore wish to be true, we
cannot, even in the most earnest search after new truth,

but feel some interest in finding conclusions right which
we have carefully reasoned out. Now if Mr. Denning's
discovery were real, I saw that a theory respecting the

origin of meteors which I had advanced several years

before, would be supported by such strong evidence that it

would be rendered much more obviously probable than it

had thus far appeared to be. Possibly this had something
to do with my unwillingness to accept Mr. Denning's dis-

covery as real. I have learned to look with suspicion on
all evidence which I vish to find true. Just as I examined
with perhaps unnecessary caution Mr. Brett's fancied

recognition of the solar corona when the sun was not

eclipsed, because I was then specially interested in showing
that the corona is not a mere phenomenon of eclipses,

so I looked with doubt on Mr. Denning's startling dis-

covery of meteor systems with permanent radiants because

if that discovery were real the theory I had maintained

respecting the origin of meteors would be the only theory

bv which the discovery could possibly (so far as I can

see) be explained.

1 propose now to discuss afresh what had been already

learned respecting meteors and falling stars before Mr.

Deunin" made the discovery whicli he announced several

years a^o, and nisiy now bo said to have established. This

is a necessary preliminary to the exiilanalion of the true

meaning of his discovery. 1 niay remark in passing that

on this last point as I explained years ago, and particularly

noticed in communications addres.sed to Mr. Denning

himself, there can be no manner of doubt or question.

Admitting his discovery, as I now do (because he has

established it by sutlicieut observations), the interj)retation

though utterly amazing is unmistakable. Mr. Denning

seems to tbink this is not to, that accepted theories have

to be abandoned, and that, even when that has been done,

his discovery remains unexplained and probably inexpli-

cable. But "as a matter of fact the difficulty with his

discovery is that it is so obviously explicable in only one.

way. Other theories have not to be given up. What has

been already proved respecting the orbits of meteors

remains still established : it is set on too firm a basis to be

shaken by any discovery whatsoever. But the meteors

to which Mr. Denning's discovery relates, form a class

respecting which entirely new ideas mu.st be adopted.

Their existence is no more inconsistent with the doctrine

before held (and really demonstrated) respecting the

November meteors, the August meteors, and other such

systems, than the existence of comets is inconsistent with

the doctrine that planets travel in nearly circular paths

around the sun. But precisely as the theory of circular

orbits will not serve us in dealing with comet", so the

theories which have been demonstrated respecting meteor

systems travelling in closed orbits utterly fail us in dealing

with the meteors which seem to pour in upon the solar

system for months (aye and for years) in succession, from

the same regions of the star depths.

Let me remark at the outset that some of the mathe-

matical relations involved in the discussion of my subject,

though by no means difficult, are not suited to such an

article as the present is intended to be. Here, therefore,

I shall content myself by using, as wanted, the results

which mathematical inquiry indicates. Elsewhere in these

pages I will present so much of the mathematical inquiry

as may be necessary for the elucidation of my subject.

We start then with the theory established, as I have

already mentioned here, by Olmstead of America,—that

shooting-stars and meteors are bodies which enter our

earth's atmosphere from outside, and had been travelling on

parallel paths as they thus entered the air, those parallel

paths being parts of their orbits around the sun. Olm-

stead could prove nothing about the real nature of the

paths along which meteors travel, except that the sun must

be the ruling body whose attractions the meteors obey, and

that although the meteors travel in flights, each individual

meteor may be regarded as a tiny planet until its career

is brought' to a close in our own air. It has always

seemed to me to afford fine proof of the quality of Hum-
boldt's mind, that though not himself an astronomer, he

recognised the fulness of the evidence in favour of this

astronomical interpretation of meteors and falling stars, at

a time when mathematical and jirofessional astronomers for

the most part pooh-poohed Olmstead's theory as scarcely

worth thinking about.

There could be no doubt, even in Olmstead's time, that

the theory which he had advanced respecting meteors was

sound. First the occurrence of displays of meteors on par-

ticular days in the year proved that these bodies must

travel around the sun in systems, each system crossing our
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earth's track iu one place and no more.* Secondly the

existence of a radiant point for each system of meteois, this

radiant point Ijeing fixed among the stars, proved conchi-

aively not only that the paths of the meteors must be

parallel, but that the velocities with which the meteors

enter our atmosphere must enormously exceed the velocities

with which difi'erent parts of the earth's surface are carried

round owing to her rotation on her axis, and also such

velocities as the earth's attraction can impart to matter

approaching her from outside.

It will be well to examine both these last-named points

somewhat attentively, as they involve considerations bear-

ing importantly on the discovery which has just been made
by Mr. Denning.

Now, first, as to the velocities with which dilTerent parts

of the earth's surface are carried round by her rotational

movement. These of cour.se are very small compared with

the velocities of meteors travelling from interplanetary

space across the earth's orbit. The earth herself travels on
her orbit at the rate of 18.', miles per second. Meteors
having their aphelia near the orbit of the earth might
travel much more slowly than this at the earth's distance.

But of such meteors we need take little account ; for far

the greater number of meteor systems travel on orbits

having a greater mean distance than the earth's, and
therefore cross the earth's orbit with greater velocity than

that with which the earth herself travels. With an orbit

not extending indefinitely beyond the solar system, a

flight of meteors would travel at the rate of not more than
26 miles per second when at the earth's distance. Taking
the average actual velocities of interplanetary meteors at

certainly not less than 20 miles per second where they
cross the earth's orbit, it is manifest that even the rota-

tional velocity of the earth at the equator could but
slightly aflfect the apparent direction of meteoric motion.

For this velocity is but about 17^ miles per minute, and the

assumed mean velocity of meteors, 1,200 miles per minute,

is nearly 70 times as great. In latitute 45 north or south

the rotational velocity is barely one-hundredth of the

average velocity of meteors. Of course an effect must be

produced by this velocity in the case of a meteor-shower
lasting several hours, Still it must be very slight.

At first sight it might seem as though the effect of

the earth's attraction in deflecting meteors from their

course, must be much greater, since the earth can com-
municate to a body approaching her under her sole in-

fluence from without a velocity of nearly seven miles per
second. In reality, however, this cause, like the pre-

ceding, can produce but slight effects,—as I shall next
proceed to explain.

(To he coitiimcd.)

The WasHngtou monumout is re])orted by tlic Scientific American
to be in danger of falling, 'i'he area of the foundation, exclusive
of a space in the centre not directly loaded, is given as 8,277 square
feet, but even with this area the load is said to be 11 tons per
square foot without wind. ^Mifinn' i .;,".

Platindh has been discovered in New South Wales in connection
with gold in the Ophir district. It has been found in the form of
small grains in the Hunter and Macleay districts, and a nugget
weighing 2G8 grains was obtained from Wiseman's Creek with
alluvial gold. The sand of the sea-coast near Richmond river is

also found to contain this precious metal.

—

Athcnaum.

* In Guillemin's " Le Ciel," and its English version " The
Heavens" (until in revising the work I cut out the passage), the
rather absurd mistake was made of presenting the August and
November meteor-systems as one system crossing our earth's track
iu two places ! A very slight familiarity with even the most
elementary principles of orbital motion should have shown this to
be impossible.

PLEASANT HOURS WITH THE
MICROSCOPE.

By Henry J. Slack, F.G.S., F.R.M.S.

MOLECULAR MOTION.

EVERYmicroscopist should be acquainted with thecurious
facts commonly spoken of in books as " molecular

motion," or, by the French, as the " Brownian movements,"
because the great botanist, Robert Brown, though not its

discoverer, first succeeded in calling general attention to it

as a phenomenon common in plants, and likewise in water
containing minute particles. The writer remembers ouce
possessing an old pamphlet sold by a London optician, and
giving an account of various experiments with different

bodies, including metals, which when sufficiently reduced
iu size and suspended in water, were seen under the micro-

scope to be in a perpetual fidgetty motion. Those insoluble

substances which did not differ much in specific gravity

from water were found the easiest with which to display

this appearance, and it is very readily seen by just touching

a waterdrop on a glass slide with a bit of gamboge, covering

with thin glass, and subjecting it to a quarter-inch or higher

power.

Before describing further experiments, it may be as

well to point out the objection to the common terms
" Molecular " and " Brownian " movements. Formerly,
the word molecule meant vaguely any very small mass

;

but both physicists and chemists now limit its meaning.
The i)hysicist regards it as the unit—the smallest particle

of any substance that exhibits force and motion. The
chemist means by it the smallest particle of any substance

capable of manifesting the properties belonging to that

substance. His molecule of sugar is the smallest possible

bit of sugar ; but he knows that sugar is a compound of

hydrogen, carbon, and oxygen, and that its molecule con-

tains many atoms of those substances. If any of the bodies

that figure as " simple " in chemical books are really so,

then their atom and molecule would be the same ; but if

oxygen, for example, should ever be decomposed into two
or more distinct substances, the chemists' molecule of that

gas would be an aggregate of the molecules of its com-
ponents. The smallest particle of any substance to which
the term molecule is now applied is inconceivably smaller

than any object the microscope can show, and the least

visible particle contains millions upon millions of ultimate

molecules, far exceeding the power of intellect or imagina-

tion to follow.

Our experiments, then, relate to the movements of

microscopic particles in liquids, and it may be broadly

affirmed that sufficiently minute particles of most bodies

not quickly soluble in water exhibit what look like spon-

taneous movements when immersed in that fluid. The best

account of the matter known to the writer is contained in

a paper of Professor Stanley Jevons in the Quarterly

Joiirnal of Science tor April, 1878. He traced the subject

back to Stephen Gray, in whose essay, published in the
" Philosophical Transactions for 1G9G," the moving particles

were spoken of as " animated," and some he considered to

be " insects." John Bywater, cited by Jevons, mentioned
them in 1819, and rejected the notion of vitality, because

he found that, whereas animalcules were killed by boiling,

sandstone particles that had just been made red hot

moved as well as those that had not been heated at all.

Professor Jevons proposed to call the motions pedeiic, or

in the singular 2'edesis, from the Greek for leaping or

bounding, " this," he says, " being the correct description

of the phenomenon when seen in perfection."
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The reader who ^\^ll make a few experiments may de-

termine for himself how far the motions are of the leaping

sort. Gamboge, for example, as I see it, has its particles

in a constant fidget, never for a fraction of a second ijuiet,

bvit varying its motions in extent. All the particles look

round, and it makes little or no ditiVrence whether they

are some distance apart or close together. The term
"leaping" suggests intermittence—a pause and a jump, but

it may certainly apply to a sudden extension of range.

There are no pauses. Professor Jevons' paper says, " The
distance through which a particle moves at one bound is

usually less than 1-5,000th ])nrt of an inch, and those of a

grater diameter than l-5,000th of an inch are seldom seen

to move." Sudden extensions of the spaces traversed by

any particle are common enough, and they appear like

what anyone may imitate on a large scale by making a

little dance on a square foot of carpet, and every now and
then moving a yard.

Very fine pumice-stone dust presents a diflPerent aspect

from gamboge. Many of its mobile particles are elongated,

and quiver as they go.

If a penknife is rubbed on a fine hone, moistened with

water, and a very little of the product of the friction

transferred to a clean water-drop on a glass slide, it will

be found, on magnification, that the hone has supplied

coarse, angular, rocky particles, and the steel very much
smaller ones, which exhibit the movements. A drop of

old common ink was one of Professor Jevons' favourite

objects. He foiind its particles " in such rapid motion as

to cause a boiling or swarming appearance." This kind of

motion is frequently seen when living organisms discharge

a multitude of germinal, or other particles. Fine, pure

China clay Jevons found the most convenient for experi-

menting with.

Light and darkness made no difference in the results he
obtained, and he was unable to confirm the opinion that

heat accelerated the motions. " A mixture of charcoal-

powder and boiled water he surrounded with ice, and a

similar mixture was placed in boiling water, and maintained
at 100 C. At the end of an hour the heated mixture had
deposited nearly all the charcoal, whereas the ice-cold water

had as much in suspension after eight hours." China-clay

gave the same results.

If the particles are made small enough in proportion to

their specific gravity, to neutralise their tendency to sink,

their motion may go on for days, months, and even years,

if evaporation is prevented. Substances containing silica

are readily susceptible of the motion. Oxides, chalk, fluor-

spar, galena, and many others have less tendency to it.

Mineral acids, salts, and most soluble substances arrest

the motion of china clay, and are generally unfavourable

to the action ; but gum arable in weak solution augments
it Pure distilled, or rain, water is much more favour-

able to it than water holding minerals or chemicals in

solution.

Professor Jevons traced a curious connection between the
state of the water most favourable to pedesis and that which
produced the best results with Armstrong's electric boiler.

In the best form of that instrument—of which a fine

specimen was at one time shown at the Polytechnic

—

electricity is generated by the friction of water-particl<^s

escaping with high-pressure steam through nozzles of

partridge-wood. Details will be found in Noad's " Manual
of Electricity," Part I. " Faraday," he says, " found that
electricity is never excited by the passage of pure steam,
and is only manifested when water is at the same time
present" Pure water, as in the case of pedesis, answered
best, and " the smallest drop of sulphuric acid, or a little

crystal of sulphate of soda, dissolved in water, prevented

the evolution of electricity." So remarked Jevons, citing

Faraday.

If many experiments are contemplated, a very small

agate pestle and mortar should lie provided. This is the
best for tine grinding, but when very hard substances are

operated upon, a little of the aguto is ground up with them.
Of the substances I liavo tried, fine particles of antimony
have jiroved the most lively, and though very minute ones
are most active, those large enough to sink rather quickly

still show the peculiar motion.

If we pass from small experiments under the microscope

to a consideration of large o])er:itions in nature, we see that

pedesis produces very important results. A huge river, for

example, like the JIis8issii)pi, brings down in the flood

season millions of tons of mud a day, and pedesis

materially extends the time it takes for the smaller

particles to fall and constitute a submarine dejiosit.

If the water of the mighty river were unfavourable

to their influence, the deposits would occur more
rapidly, and the finest strata would be much coarser than
under the existing conditions. The longer the fine particles

are suspended, the further they are carried by the .stream,

and all the coarser have fallen before they reach their final

destination. Under a great variety of circumstances the

pedetic movements must facilitate chemical and other

changes. They are doubtless subservient to digestion,

assimilation, and growth, and also to dissolution and decay.

They assist in the life processes of the smallest organism,

and they regulate the deposition of vast geological forma-

tions, such as fine slates, shules, and lithographic stones.

OPTICAL RECREATIONS.
By a Fellow of the Eoyal Astronojiic.vl Society.

{Continued from p. 1G7.)

BEFORE proceeding to deal with the phenomena of

colour proper, we may conclude this portion of our'

subject by some mention of those of Diffraction and Inter-

ference, especially as they may be well illustrated by curious

and beautiful experiments, made with simple materials

within the reach of everybody. Moreover, such exi)eri-

ments possess a high theoretical value ; inasmuch as they

supply crucial tests of the truth or falsehood of the two
hypotheses which have been framed to explain the nature

of light itself ; and to which reference will be found on

p. 352 of our fifth volume. As there stated, Newton held

that light consisted of actual material elastic particles

emitted by the luminous body ; and alleged that, if the

now universally accepted theory that light has its origin in

the undulations of something ("the a;ther ") which fills all

space were true, shadows could not exist ; for that the

ligh^waves would bend round the edges of opaque bodies

and set the aether in motion behind them ; a thing which

—

as he asserted—never happens. He was riglit so far in his

theory, but wrong as to his facts ; for this bending of light,

partly, as it were, round a corner, actually does take place,

and such bending is known as Diffraction. It is with

some of the phenomena to which it gives rise that we have

now to deal.

For their study we require either a physical point of

light (like a star, or the image of the sun formed by a

lens of short focus), or an extremely thin line of light,

such as is obtained through a very narrow slit brightly lit

by the .sun ; or, better still, from the image of such a slit in

a strong cylindrical lens. We will first employ a point of

light, and commence with our most elaborate form of
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experiment. It is illustrated in Fig. 39. Here S is the

shutter of a room which we have totally darkened. In this

shutter is pierced a small hole, h, through which the sun

shines. We cover this with a piece of red glass, )•, g.

because if we use white, instead of monochromatic light,

our shadows will be fringed with the go-called " rainbow "

or prismatic colours, and for our present purpose we wish

to exclude chromatic phenomena. Very well, then, our

narrow beam of red light passes through a condensing

lens, L, of short focal length, and is brought to a focus at

f, from the brilliant point formed at which the rays

diverge as seen in the figure. Beyond the focus, say

at e, is placed a sharp opaque edge (a new carving-

knife with a straight edge answers well) so as to

cut off part of the luminous cone, the remaining portion

travelling onwards, and being intercepted on the white
screen, 8 c, seen edgeways in the figure, S c' to the right of

it showing a front view of it. Now, it might be expected
that within the limits of the sheaf of rays falling on the

screen, the whole space would be equally illuminated ; but,

instead of this, it will be seen to be crossed by a series of

light and dark bands parallel to the edge of the carving-

knife ; most sharply, though not quite sharply, defined as

they approach the geometrical shadow, and getting less

defined and fainter as they recede from it. If for our red

glass we substitute gi-een, the fringes get narrower, and
with blue narrower still. As we have, so far, said nothing
about the distinction between rays of various degrees of re-

frangibility, it must suflice simply to mention this fact here.

If, instead of our knife-edge, we interpose a very fine wire

iu the cone of rays diverging from /, we shall get fringes

outside of the geometrical shadow as before ; but we shall

also get a series of very narrow light and dark bands within

the geometrical shadow itself. A small circular disc, cut

out of tin, and interposed in the course of the rays, gives

a bright spot on the screen, surrounded by concentric rings.

With white light these rings are beautifully coloured. Solar

and lunar halos belong to this class of phenomena, and are

caused by particles of mist diffracting the light. These may
be imitated, too, by strewing lycopodium powder on glass

and regarding any bright light thi-ough it.

But we may produce these beautiful effects without any
dark room at all ; in fact, it we take two thin black cards,

and in each of them cut a very narrow slit. Then, by
lighting one of these slits by direct sunlight and viewing it

through the other, we shall observe the effect shown in

Fig. 40. Here, again, though, if we wish to exclude
chromatic fringing, we ought to have a piece of red glass

at the back of card No. 1, so that the sun passing through
it shall give a red line for our examination.
The possessor of a telescope will be able to produce the

most curious diffraction eflTects by the aid of variously

shaped diaphragms placed over his object-glass. Fig. 41

exhibits some of these effects, obtained by viewing Regulus
through a series of diaphragms placed over a 4-in. object-

glass with a power of 160. A shows the result when the

light passed through the opening formed by two concentric

squares ; B, that obtained when the aperture was triangular.

C, the effect with a series of five small equilateral triangles

Fig. 40.

with their apices towards the centre of the diaphragm. D,

the appearance afforded by a rhomboidal opening ; while,

finally, E shows what was seen when the object-glass was

covered with that perforated card on which ladies work
book-markers. The most familiar of all diffraction pheno-

mena to the observer with the telescope—we mean, of

course, the rings surrounding a bright star when viewed

with a high power—need no illustration here. They will

be found depicted on p. 201 of our first volume.

Fig. -il.

Cognate effects to some of those which have been de
scribed above may be obtained by placing opposite to /,

in Fig. 39, two plane metallic mirrors inclined to each

other at a very small angle, or with their surfaces almost
in the same plane. These will reflect the diverging beams,

so that they meet at a point—or, more rigidly, a line of

light—parallel to the edge where the mirrors are in

contact ; on either side of which we shall find the bands
as before.

Without going into abstruse mathematical demonstra-
tion foreign to the purpose of these essays, it may suffice

to point out that, while on the emissive hypothesis of light

these beautiful appearances are inexplicable, inasmuch a.s

two material particles can never, under any circumstances,

annihilate each other, upon the undulatory theory they
become intelligible enough. For, as long as the a?ther is

still, we have no sensation of light ; but when waves arc

set up in the re^thereal ocean and reach our eyes, then does

that sensation at once arise. In other words, if our

luminiferous ocean is smooth, all is darkness ; when
undulations or waves agitate it, there is light. But
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it may be smooth for either one of two reasons— no

waves of any description may agitate it at all, or

the crest of one wave may tit into the hollow of

another, and so reduce that part of the surface to a

dead level. Now, let us suppose two sets of waves set up
in an elastic system from two separate points, and let these

points be so situated that the vibrations (light) from them
reach a third point either together or at times dill'ering

by exactly one wave-length, two wave-lengths, tire. Then
two wave-crests must simultaneously reach that point, with

the result of doufiliiu/ the light there. Suppose, though,

that the waves from our two points reach the third at

times differing by half a wave-length, a wave-length and a

half, &c., then it will be seen that the crest of one wave
must fit into the hollow of the other, produce a dead level,

and consequent darkness. It is from one wave thus inter-

fering with another that the phenomenon has derived the

name of Interference. A very little thought will suffice to

show how this happens in the case of waves from the two
mirrors ; and this idea once grasped, it will not be difficult

to Bee that the sharp edges of the openings, or bodies

casting the shadows in our first experiments, by placing

obstacles in the way of the rectilinearly propagated light

which strikes them, set up fresh systems of waves ; those

&om each edge interfering with each other, and alternately

doabling the amount of light and annihilating it.

THE PHILOSOPHY OF CLOTHING.
By W. Mattieu Williams. ' '

vi.—the protecting power of different
MATERIALS.

THE philosophy of the problem enunciated at the end
of my last was for the first time systematically

studied by Benjamin Thompson, afterwards Count of

Rumford. In my previous papers on " The Chemistry of

Cookery," I introduced this remarkable man to my readers

as a philosophical cook. I have now to describe some of

his exploits as a tailor.

Between 1777 and 1784, he served the British Govern-
ment both in naval and military capacities, having
previously distinguished himself rather suddenly as a

diplomatist. He rapidly rose to the rank of colonel, but
could get no fighting to do, although he went to Jamaica,
and also offered his services to Turkey for the purpose.

The world had suddenly become peaceful for a short time.

He therefore very cleverly managed to introduce himself

to the Elector of Bavaria, obtained a formal invitation to

enter his service, and returned to London to ask permission
from the King to do so.

This was given, and with it the honour of knighthood.
Sir Benjamin then migrated to Munich, set to work at

once in first studying the social and military condition of

Bavaria, and then devising the reforms that were necessary.

I must not turn aside to enumerate these, however
interesting, having at present only to do with one of them
—viz., the clothing of the Bavarian army. In reference to

this, he says:—"Having in the year lliii, with his

Majesty's gracious permission, engaged myself in the service

of the Elector Palatine Reigning iJuke of Bavaria, I have
since been employed by hLs Electoral Highness in various

public services, and particularly in arrangiug his military

affairs, and introducing a new system of order, discipline,

and economy in the troops." I may add that, on carefully

studying his own account of this " new system," I have
become convinced that the present military eminence of the

German l'2mpire is due to the fact that the whole of Ger-

many subseiiuently carried out Thompson's original system

of order, discipline, and economy in all its details, even to

those of clothing material, as will be presently seen. In

this respect, Germany owes as much to Thompson as to

Bismarck and Moltke.

His tailoring achievements were jirimarily connected

with his scheme of military education. He tells us that in

all his operations he endeavoured " to unite the interest of

the soldier with the interest of civil society, and render

the military service, even in time of peace, subservient to

the /nib/ic good ;
" and " to establish a respectable standing

military force, which should do the least possible harm to

the population, morals, manufacture, and agriculture of

the country, it was necessary to make soldiers citizens and

citizens soldiers."

Industrial training supplementing the primary instruc-

tion in his military schools was an important element of

this business, one department of industry being the spin-

ning and weaving of the materials, and the making-up of

the garments of the soldiers by the soldiers themselves.

What material t was the first question. This scientific

and jiractical reformer had no respect for established

usages, however ancient, unless he could discover good

reasons for their existence. His question was not what the

soldiers had worn, but what they should wear, what would

clothe them the most comfortably and decently at the

smallest cost.

The first use of clothing being to keep the wearer warm
his first inquiry was directed to find the best material for

this purpose. He saw at once that clothing did this by

resisting the passage outwards of the animal heat, i.e., by

virtue of its resistance or low conductivity, or " non-con-

ducting power," as he called it.

Ordinary tailors would have tried experiments on human
beings by supplying ditTerent kinds of clothes, and con-

sulting the opinions of wearers concerning their relative

merits. But Thompson was too well acquainted with the

disturbing influence of prejudice to do this, and therefore

constructed a model soldier that would tell the truth, the

whole truth, Rnd nothing but the truth.

This model wearer of clothing was a thermometer, the

bulb of which represented the body of the soldier. By
simply clothing it with determinate quantity of various

material, raising it to a given temperature, and then sur-

rounding it with definite cooling agencies, he was able to

measure the relative powers of the different materials in

resisting the passage of heat.

He used for this purpose a mercurial thermometer,

whose bulb was about 55-lOOth of an inch in diameter, and

its tube about ten inches long. This was suspended in the

axis of a cylindrical glass tube about three-quarters of an

inch in diameter, ending with a globe I C-lOth inch in

diameter, in such a manner that the centre of the thermo-

meter bulb occupied the centre of the globe, thus leaving

a surrounding space to be occupied by the material to be

examined. 'The thermometer tube was graduated with 800

divisions between the freezing and boUingpoints of water
—i.e., a Reaumur scale divided to tenths of degrees. The
thermometer was held in its place by a long cork stopper.

He named this a "passage thermometer," and constructed

it with many modifications to suit various experiments, but

the principle was the same in all. I should add that he

communicated several papers to our Royal Society describ-

ing many other experiments with such thermometers, their

object being to determine the conducting power of mercury,

water, various vapours, and vacuum, besides those on
clothing materials.

He describes his method of clothing the bulb as follows

:
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" The thermometer being taken out of the cylindrical tube,
about two-thirds of the substance which is to be the subject
of the e.xperiment are introduced into the globe ; after
which the bulb of the thermometer is introduced a few
inches into the cylinder ; and, after it, the remainder of the
substance, being placed round about the tube of the ther-
mometer; and lastly, the thermometer beiug introduced
farther into the tube, and being brought into its proper
place, that part of the substance which, being introduced
last, remains in the cylindrical tube above the bulb of the
thermometer, is pushed down into the globe, and placed
equally round the bulb of the thermometer by means of a
brass wiie, which is passed through holes made for that
purpose in the stopple closiug the end of the cylindrical
tube."

The temperature he selected as the starting-point was
70 Reaumurz^ilOO" Fahr. He preferred this to the boil-

ing-point, as he could obtain it accurately by first plunging
the whole apparatus duly charged into nearly boiling water,
then allowing it to fall to 70°, and immediately plunging it

into a mixture of pounded ice and water, where, by the aid
of a little agitation, it remained steadily at the freezing-
point.

The matei'ials he first examined were raw silk, as spun
by the worm

; sheeps' wool, cotton wool, linen in the form
of the finest Unt, being scrapings of very fine Irish linen,
the finest part of the fur of the beaver, separated from the
skin and from the long hair, the finest part of the fur of a
white Russian hare, and eider-down. Sixteen grains of
each of these were used by placing them in the globe of the
passage thermometer in the manner above described,
arranging them equally around the mercurial bulb.
As the interstices of these bodies were filled with air, his

first experiments were made with air alone, with the fol-

lowing results :

—

Heat lost
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one. All its movements liave been found to harmonise

with our anticipations. Its fluctuations are synonymous

with the light's tluctuations, and it is possilile to control the

size of the one by selecting the quality of the other. In

short, had not tlie pupil been submitted to these periodical

tests it might still have remained to us a mere passive

organ, incessantly on the shift in obedience to the light

which controls it, but altogether useless as a measure of

that light.

Absolute Intensities.

Hitherto we have restricted our observations to lights of

relative intensities, by which we have been enabled to

compare the intensity of two or more sources of light with-

out knowing the absolute illumination of either of them.

It remains to inquire whether, in response to a light of

absolute brilliancy, the pupil is enabled to indicate in

definite magnitudes the quality of the light, varying as it

does with the square of the distance from the luminous

body in obedience to the general law of radiant forces.

Whether, for instance, at, say, twice the distance from any

luminary, the pupil will so dilate to a given magnitude

which shall exactly represent in a given fraction the weaker

light known to be of one-fourth the intensity.

The most correct method of investigating the photometric

powers of the pupil with which I am acquainted is obtained

by the aid of a candle-flame, the absolute intensity of

which, whatever that may be, is always the same ; which

may be used in units, or multiples of those units (area),

and which may be removed at pleasure to any distance

from the eye. These properties are combined in a Sugg's

standard candle, which, consuming as it does two grains of

its own material by weight per minute, emits an agreeable

light.

To obtain the proper effect we place a white surface

perpendicularly behind the candle one foot from the eye.

We can now easily find the two discs seen through the

photometer by looking through the flame upon the white

screen, both eyes being open. Measured in this way my
own pupil becomes dilated to the 15 of an inch, and

never varies. On now removing the candle to a distance

of two feet the eye will receive a light equal to a fourth of

the intensity (2-=4). Hence if a single candle illuminates

a body to a certain extent at the distance of a foot, it

would require four candles at the distance of two feet to

produce fqual illumination. Accordingly, on placing four

candles at two feet my pupil remains steadily dilated to the

•15 inch as before.

This experiment affords strong corroborative evidence of

the appreciative powers of the pupil in e.xactly measuring

the intensity of four lights, which, at a certain definite

distance specified by a well-known law, should be exactly

equivalent to the intensity of one light only at another

distance according to the same law.

The absolute brilliancy (B) of a luminous body is pro-

portionate to the absolute intensity (I) of the luminary,

multiplied by the luminous points of its illuminating

surface {e.g., number of candles) (S), divided by the square

of the distance (D-) of the illuminated object from it.

The brilliancy of the illumination will then be e,xpressed

by:-
I X S

D-
B =

When by the formula the absolute brilliancy of a candle

at the distance of one foot from the eye will be equal to :

—

•15 X 1
B = ^ = 15 in pupil measure.

12 ^
*^

And of four candles at two feet from the eye will be

equal to :

—

B = -iii^ = -15
2-

Where the equality in the two brilliancies obtained

from different sources at dilTerent distances shows the

remarkably appreciative ])0wer of the pupil.

It will be observed that the process of equalising the two

illuminations becomes at the same time the mcasun^ of the

number of candles used in the experiment. Hence, by an

extension of the same principle, the candle-power of any

luminous body may be found ; thus, if one candle at one

foot is e(iual in intensity to four candles at two feet, it will

be similarly equal to nine candles at three feet where the

number of candles in each case is found by taking the

square of the distance. Let it be required, for instance, to

find the candle-power of a gas-flame. Suppose, now, that

the distance required to equalise the illuminatiou.s (that is

to make both appear equal to the size of the pupil at one

foot from a candle) is equal to six feet, then the square of

six being equal to thirty six, the brilliancy of the gas flame

will be equal to that of thirty-six candles.

OTHER WORLDS THAN OURS.
A WEEK'S CONTEESATION ON THE PLURALITY OF

WOBLDS.

By Mons. de Fontenelle.

with notes by richard a. proctor.

THE FIFTH EVENING.

(Continued from p. 283.)

" AT'OU have no reason," said I, " to pity the inhabitants

JL of a comet
;
yet I sujipose you will think their con-

dition lamentable, who inhabit a vortex, whose sun comes

in time to be quite extinguished, and consequently live in

eternal night."
" How !

" cried the Marchioness, " can suns be extin-

guished 1
"

" Yes, without doubt," said I; "for people some thousand

years ago saw fixed stars in the sky which are now no more

to be seen ; these were suns which have lost their light, and

certainly there must be a strange desolation in their

vortexes, and a general mortality over all the planets : for

what can people do without a sun?

"

" This is a dismal fancy," said the lady. " I would not, if

I could help it, let it come into my head."

" I will tell you, if you please," I reply 'd, " what in this

particular is the opinion of learned astronomers. They

think that the fixed stars which have disappear'd are not

quite extinguish'd, but that they are half suns—that ia,

they have one half dark, and the other half light ; and

turning round upon their own axis or center, they some-

times show us their light side, and afterwards turning to

us their dark side, we see them no more. To oblige you,

madam, I will be of this opinion, because it is not so harsh

as the other ; but I cannot make it good, but in relation to

some certain stars; because, as Huygens has lately observ'd,

those stars have their regulated times of appearing and dis-

appearing, otherwise there could be no such thing as half

suns. But what shall we say of star.^ which totally disap-

pear, and never show themselves again after they have

finish'd their course of turning round upon their own axis'!

You are too just, madam, to oVjlige me to believe, that such

stars are half suns. However, 1 will try once more what I

can do in favour of your opinion : The suns are not extinct,
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they are only sunk so low into the immense depth of
heaven, that we cannot possibly see them : in this case the
vortex follows his sun, and all's well again. 'Tis true, that
the greatest part of the fixed stars have not this motion,
by which they remove themselves so far from us, because
at other times they might return again nearer to us, and we
should see them sometimes greater, and sometimes less,
which never happens. But we will suppose that none l>ut

the little, light, and most active vortexes, which sli]i be-
tween the othei-s, make certain voyages, after which they
return

^

again, while the main body of vortexes remain
unmov'd. 'Tis likewise very strange that some fixed stars
show themselves to us, spending a great deal of time in
appearing and disappearing, and at last totally and entirely
disappear. Half suns would appear again at their set and
regulated time. But suns which should be sunk low into
the depths of heaven would disappear but once, and not
appear again for a vast space of time. Now, madam,
boldly declare your opinion : Must not these stars of
necessity be suns, which are so much darkened as not to
be visible to us, and yet afterwards shine again, and at last
are wholly extinct?

" How can a sun," said the Marchioness, " be darkened,
and quite extinguish'd, when it is in its own nature a
fountain of light ?

"

" It may be done, madam," said I, " with all the ease in
the world, if Descartes's opinion be true,* that our sun lias
spots

: now, whether these spots be scum or thick mists, or
what you please, they may thicken and unite, till at last
they thicken the sun with a crust, which daily grows
thicker, and then farewell sun. We have hitherto 'scap'd
pretty well ; but 'tis said, that the sun for some whole
years together has look'd very pale : for example, the year
after Cesar's death, it was this crust that then began to
grow

;
but the force of the sun broke and dissipated it

:

had it continued, we had been all lost people."
" You make me tremble," reply'd the lady. " And now

I know the fatal consequences of the sun's paleness, I be-
lieve, instead of going every morning to my glass,' to see
how I look, I shall cast my eyes up to heaven, to see
whether or no the sun looks pale."

" Oh madam," said I, " there is a great deal of time
required to ruin a world."

"I grant it," said she; "yet 'tis but time that is
reqnird.

"I confess it," said I ;
" all this immense mass of matter,

that composes the universe, is in perpetual motion, no part
of It excepted : and since every part is moved, you may
be sure that changes must happen sooner or later but
stall in times proportion'd to the eifect The antients
were pleasant gentlemen, to imagine that the celestial
bodies were m their own nature unchangeable, because
they observed no change in them ; but they did not
live long enough to confirm their opinion by their
own experience; they were boys in comparison ofm Give me leave, madam, to explain myself
by an allegory : If roses, which last but a day
could write histories, and leave memoirs one to another;
and if the first rose should draw an exact picture of his
gardener, and after fifteen thousand rose ages it should be
left to other roses, and so on still to those that should suc-
ceed without any change in it ; should the roses hereupon
say, we have every day seen the same gardener, and in the
memory of roses none ever saw any gardener but this, he
IS still the same he was ; and therefore certainly he will

• There is something essentially French abont this calm descrip-
faon^of a discovery of Galileo's as an "opinion" of Descartes.—

not die as we do, for there is no change at all in him.

Would not these rose.s, madam, talk very foolishly ? And
yet there would be more reason in their discourse than

there was in what the ancients said concerning celestial

bodies ; and tho' even to this very day there should appear
no visible change in the heavens, and the matter of which
they are made should have all the signs of an eternal

duration, without any change
;
yet I would not believe

them unchangeable till I had the experience of many
more ages. Ought we, whose lives are but a span, to

make our continuance the mensuration of any other being ?

'Tis not so easy a matter to be eternal. To have lasted

many ages of men, one after another, is no sign of immor-
tality."

" Truly," says the Marchioness, " I find the worlds are

far from being able to pretend to it ; I will not do them
so much honour as to compare them to the gardener who
lived so much longer than the roses. I begin to think

them like the roses themselves, which blow one day, and
die the next ; for now I understand that if old stars dis-

appear, new ones will come in their room, because every

species must preserve itself."

" No species, madam," said I, " can totally perish ; some
perhaps will tell you that such new stars are suns, which
return to our sight again after they have been a long time
hid from us in the profundity of heaven ; others may tell

you they are suns cleared from that thick crust

which once covered them. If I should think all

this possible, yet I likewise believe that the universe

may be fram'd in such a manner that from time to time
it may produce new suns. Why may not that

matter, which is proper to make a sun, be dispers'd here

and there, and gather itself again at long run into one cer-

tain place, and lay the foundation of a new world 1 I am
very much inclin'd to believe such new productions, because

they suit with that glorious and admirable idea which I

have of the works of Nature. Can we think that all-wise

Nature knows no more than the secret of making herbs and
plants live and die by a continual revolution 1 1 am verily

persuaded (and are not you so too, madam'!) that Nature,

without much cost or pains, can put the same secret in

practice upon the worlds."

"I now find," says she, "the worlds, the heavens, and
celestial bodies eo subject to change, that I am come to

myself again."

"To recover ourselves the better," I reply'd, "let us say

no more of these matters. We are arriv'd at the very roof

and top of all the heavens ; and to tell you whether there

be any stars beyond it, you must have an abler astro-

nomer than I am. You may place worlds there, or no
worlds, as you please. 'Tis the philosopher's empire to

describe those vast invisible countries which are and are not,

or are such as he pleases to make 'em. It is enough for

me to have carried your mind as far as you can see with
your eyes."

" Well," says the Marchioness, " I have now in my head
the whole system of the Universe. How learned am I

become !

"

"Indeed, madam," said I, "you are pretty knowing ; and
you are so with the advantage of believing or not believing

anything I have said. For all my pains I only beg this

favour, that whenever you look on the sun, the heavens, or

the stars, you wUl think of me."

An important work on the " Chittagong Hill Tribes," by Dr. E.

Eicbeck, translated by Professor Keane, ia announced by Messrs.

Asher & Co. To the ethnologist, the anthropologist, the zoologist,

and the meteorologist this sumptuous volume can hardly fail to

prove of high interest.
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CHAPTERS OX :\rODERN DOMESTIC
ECONOMY.

XXin.—THE FKAMEWOKK OF THE DWELUXG-nOUSE
STRUCTURAL EXAMPLES {continut\{).

THE DISPOSAL OF HOUSEHOLD KEFUSE.

IN the valuable contributions to popular hygiene, edited

by Dr. !^hirley Foster ^Murphy,* the reasons for the

institution of a " manhole " on the course of the household

drain are given as follows :—•" It thus gradually came to be

i-ecoguised that for the proper ventilation of drains it was

necessary to have an inlet or inlets for air, as well as an

outlet or outlets, and it soon came to bo seen that the

lower the level at which the inlet was placed, the more likely

was it to act continually as an inlet for air. So ojienings

were boldly made into the drain itself, on the house side of

the trap, from the level of the ground or thereabouts, and
it was found to the astonishment of many that, provided

there were no places in connection with the draiti where

actual lodgment of foul matters could take place, such

openings prove no nuisance whatever. This point having

been reached, a variety of ' disconnecting traps ' were
devised, in all of which there is an inlet for fresh air to the

drain on the house side of the trap, and in one of which

—

the Edinburgh air-chamber disconnecting-trap—there is a

long open channel interposed between the Utrap and the

house-drain. Most of these traps, however, while affording

an inlet for fresh air, do not afford a sufficient means for

getting at the drain and at the XJ-trap at any time.

Neither, with the exception of the one just mentioned, is

the inlet for air as large as is desirable.

" Hence the practice, which has been described in pre-

ceding pages, of building a manhole or air-chamber in

brickwork on the course of the drain, carrying the drain

through the bottom of it, as first suggested by Mr. Rogers
Field, by means of channel-pipes, and fixing the syphon or

[J-trap at the lower end of these. The manhole may be

covered by an iron locking grating, or, where this is con-

sidered undesirable, by an iron locking door, air-inlets being

provided by channels carried into the manhole from
suitable positions. One great advantage of this plan,

besides the facility it affords for getting at the drain and
the trap, is, that if at any time air escapes from the air-

inlets, the air that comes out is the last fresh air that has

entered the manhole, and so, practically, these inlets never

become a nuisance."

In " Our Inventors' Column " last week a description

was given of Mr. G. C. Davies's " Cast-iron Inspection or

Access Pipe for House-drains." In so far as inspection

goes, the form of the opening, its cover, and the material

out of which it is made, all contribute to make it one of

the most secure contrivances that have ever come before

our notice, but it can never be substituted for a manhole,
.since no provision ia made for ventilation, one of the most,

if not the most, important item in drain construction.

Where sewage discharges into water affected by tides, as

into a tidal river or into the sea, the backflow is often

stifficient to force the foul matters into the domestic drains,

and thus to give rise to evils of the very worst description,

more especially in cases where the tide rises high aVjove the

sewer level. In order to prevent this undesirable regurgi-

tation, an ingenious appliance has been invented by Mr. F.

Dyer, of 66, High-street, Camden-town, N.W., which is

perfectly effectual. Dyer's " Patent Automatic Tidal Valve
Trap," shown at Fig. 22, consists of a body preferably made
of cast-iron of any size to suit the requirements of the

drain-pipe to which it is to be fixed ; the inlet or house end

• " Our Homes, and How to Make them Healthy," pp. 723, 724.

of the valve trap is higlior than the outgo. The valvo is a

copper ball of unusual tliickuess, wliich is made to press

against specially-prepared india-rubber and guii-niotal

seatings when it is called into |>lay. Its action is described

as follows :—The tide or ilood, when backing up the

drain, enters the outgo brunch, rises in the chamber,

and floats the ball, which, as the water rises, a])-

proachos the inlet or house-end branch, and finally

beds itself firmly upon the seating, thus oH'cctually

closing the orifice, and preventing the water from entering

the building. Consequent upon this action, the greater

Fig. 22.

the amount of water-pressure there is behind, the more

completely trapped or sealed the trap becomes. By reason

of the arm being always slightly inclined towards the inlet

branch, there is no danger of the ball sticking with the

arm vertical, or of its moving the wrong way. When the

water subsides again, the ball falls with it, unsealing the

inlet, and leaving a clear passage for the sewage, <tc. The

valve ought to be very carefully fixed upon a firm stone or

concrete bedding to prevent its future dislodgnient. A
brick-work chamber, or manhole, as shown in the figure,

ought to be built around it, of a sufficient size, and with a

good manhole cover, to admit of periodical inspection,

although it has been found that when once the apparatus

has been properly set, it cannot easily become clogged or

get out of repair.

We have now passed in review the principal forms of dis-

connecting appliances for the prevention of the entry of

sewer gas into the domestic drain, and we have shown that,

theoretically, no further precaution in the form of traps is

necessary ; but there are so many cases in which carefully-

laid drains of approved type cannot be brought into use

for at least a considerable period of time, that the tubular

system ought to be additionally secured. In a former

communication we noted that in order to be of any practical

value a trap between the closet and soil-pipe ought always

to form a portion of the latter,

or tubular system. The best

form of apparatus is that devised

by Mr. W. Henman, of Ben-

nett' s-hill, Birmingham (Fig. 2.3),

and called the " Safety Sanitary

Trap." The trap with its ver-

tical length of arm to the soil-

pipe outside of the building

is made of a single piece of

stoneware, highly glazed both

Pig. 23. inside and out The outer arm,
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marked " soil-pipe " in the figure, does not permit of any
lodgment for sewer-gas, and there cannot be any risk of

the water in the trap being syphoned out. There are thus
no untrapped joints within the buikiing, whilst the mate-
rial out of which it is made prevents any injury through
decay. It can be adapted to any existing form of appa-
ratus, and absolutely prevents the entry of sewer-gas into
the house through the closet apparatus.

SIMPLE METHODS OF MAKING
LANTERN-SLIDES.

By W. Jerome Harrison, F.G.S.

(Continued from pafjc 285.)

PRODUCTION OF LANTERN-SLIDES BY PHOTOGRAPHY.

OF all methods for the production of lantern-slides

photography is by far the most satisfactory, and the
reason is not far to seek. When a picture which has been
drawn or painted by hand is greatly magnified the defects

stand out glaringly. I am in the habit of using a 22-ft.

screen, but when the picture exceeds 8 or 10 ft. in

diameter I only venture to employ first-rate photographs,
taken direct from natural objects. The "lights" of the

picture shouhl be represented on the slide by absolutely

clear glass, and there should be a gradation of tints from
this to nearly but not quite opaque portions, but of the
latter there should be but little. It is this variation in

the thickness of the colouring matter which gives the
" sparkle " to a good photograph.
The Gelatino-Ohloride Process.—"We need not go

into the details by which the " dry " plates to be employed
are made. Suffice it to say that, by a series of chemical
changes, we obtain chloride of silver sjiread, in the finest

possible particles, throughout a mass of liquid gelatine.

A little of this " emulsion " is then poured upon a glass

plate, and, being allowed to dry, forms upon it a horny,
whitish film, which is extremely sensitive to light—espe-

pecially that of the blue end of the spectrum. Obviously,
the work of making the emulsion and coating the plates
must be conducted in red or yellow light only ; and so, too,

must all the subxeqiient operations until the slide bears the
finished picture. For this reason we generally conduct the
slide-making by night, or in a darkened room, using a
lantern glazed with ruby glass. The ai)paratus required is

as follows :—(1) Printing-frame (cost 6d. to Is.)
; (2) magne-

sium ribbon (3d. per foot), cut into pieces one inch long ;

(3) two ihallov} diahes, of glass or ebonite (cost about
Is. 6d. each for small sizes), a little larger than the glass

negatives from which the slides are to be copied
; (1) the

following chemicals : citric acid, 2 oz. ; carbonate of am-
monia, 2 oz. ; sulphate of iron, 4 oz. ; sulphuric acid, I lb.

;

and hyposulphite of soda, 2 lb.
; (5) the gelatino-chloride

plates (those I have used are prepared by Mr. Cowan,
and sold by Marion & Co., Soho-square). Their price is

2s. per dozen for lantern size; but they may be had in

various sizes, up to one foot square, and the large plates

give lovely eff-'cta by transmitted light
;

(C) a broad, iiat

camel-hair brush (cost 5d.)

Manipulation.—Place the negative, film side upwards,
in a piinting-frame, and lay the sensitive gelatino-chloride

plate upon it, in close contact, film touching film. Now
put on the wooden back of the frame and close the springs,

thus pressing the two glass plates firmly and securely

together.

Next lay a 2-ft. rule upon a table, and place the printing-

frame upright at one end of the rule. Take an inch-length

of magnesium ribbon in a pair of forceps, ignite by means
of a match, and hold it at the other end of the rule, so that

the light falls upon the outer glass surface of the negative

in the printing-frame. The result will be a change in the

chloride of silver on the plate beneath, by which all the

details of the picture will be reproduced upon the gelatino-

chloride plate.

Remove the latter from the frame, and examine it by the

red light of the lamp. The surface appears unchanged.

The positive picture is there, but it is so feeble that it

cannot be seen. To strengthen the image and render it

vii-ible, the plate requires to be developed. For this purpose,

make up the following solutions :

—

I. Citric acid 120 gra.

Cai'bonate of ammonia 88 gra.

Di.stilled water (cold) 1 oz.

II. Sulphate of iron 140 gra.

Sulphuric acid 1 drop.

Distilled water 1 oz.

III. Common salt 1 oz.

Water 10 oz.

Solutions Nos. I. and II. must be mixed in the propor-

tions of one part of No. II. to three parts of No. I.

Always pour No. I. into the measuring glass first, and then
add the sulphate of iron solution to it. For a plate of the

regulation size (3| in. square), half an ounce of No. II. may
be added to Ih oz. of No. I. Further, to every ounce of

the mixture add five drops of the salt solution (No. III.)

All being ready, place the chloride-plate—film upwards
—in one of the shallow dishes, and cover it with water.

Pour away the water, and pour on the developing mixture,

prepared as above ; now use the camel-hair brush, passing

it backwards and forwards three or four times over the

surface of the plate, so as to remove any air-bubbles.

Watch the surface of the plate carefully, using a card-

board cover to screen the dish as much as possible, even
from the red light in which all this work must be done.

Soon the details of the picture will begin to appear, and,

after a minute has elapsed, the plate may be lifted from
the dish and held between the eye and the red light. If

t^g picture is now perfectly distinct and fairly dense it is

finished ; but if not, return it to the dish for a minute or

two more.

Now that the development of the picture is completed it

must be fixed—that is, the chloride of silver not acted

upon by the light ncust be removed. Rinse the plate well

under a tap, place it in the second dish, and pour upon it

a solution of " hypo " (as the hyposulphite of soda is

familiarly termed), made by dissolving four ounces of hypo
in twenty ounces of water. Allow the plate to remain in

the hypo for five minutes, then remove it, and wash it

thoroughly for several hours in a stream of running water,

by placing it upright in a basin of water into which a tap

is allowed to run. The object of this is to remove every

trace of the hypo, which would otherwise speedily destroy

the picture. After the washing is completed stand the

plate on edge to dry—a process which will probably require

several hours.

Lastly, the picture must be monnted, or its surface will

soon sutler from scratches, &,c. First varnish it with the
" negati^•e varnish " sold at the photographic warehouses ;

then place a cover of clear glass of the same size as the

slide upon the picture, and bind the two together with

strips of any thin, tough paper (blue " needle-paper " is the

best) which has been previously coated with strong gum
and alloired to dry. Freshly-gummed paper does not adhere

well to glass. If the original negative be a good one, and
the manipulations described above are faithfully carried

out, an excellent lantern-slide will be obtained.
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PRODUCTIO.X OF IXDLA-iaUBER
BRAZIL.

IN

CONSUL ANDREWS, of Rio de Janeiro, says that

the rubber industry is the principal resource of the

two great prov-inces of the Amazon Valley, I'ara, and
Amazon, and its product occupies the third place in the

list of the national exports. The rubber tree requires a
growth of twenty to twenty-five years before it begins to

produce, and tor this reason little or nothing has been done
for its propagation. The milky sap which forms the

rubber is taken from the wild tree which is to be found
tliroughout the forests of the Amazon, and many of its

affluents. The industry, being jirincipally in the hands of

an uneducated and half-civilised nomad population of

Indian mixture, is of a crude character, and is pursued
mostly on the national domain. Nothing of late years has

been done to improve the system of labour, and a wasteful

and exhaustive system has been followed for half a century,

with the result that millions of india-rubber trees have
been destroyed, and many others abandoned from pre-

mature and e.xcessive use. There are iustances of groves

of trees which, by careful use, and by not permitting them
to be tapped in the months of August and September, in

which they change their leaves, have been yielding for

thirty years, and are still in good producing condition. The
tree thrives only on soil which is annually submerged to a

depth of three or four feet, and prefers tlie lowest and most
recent river deposit. The rubber gatherers are temporary
squatters, and their usual dwelling is a hut with low roof

of psilms, beneath one end of which there is a raised floor,

or framework of lath, one or two yards from the ground,

to which the occupants retreat at high water. The
following is the system employed in collecting the india-

rubber. Narrow paths lead from the gatherer's hut
through dense underwood to each separate tree, and
when the dry season sets in small holes are cut with a

hatchet in the bark of the trees. The milk-white sap imme-
diately begins to exude into pieces of bamboo, tied below

into little clay cups, set under the gashes to prevent its

trickling down the stem. The gatherer goes from tree to

tree, and, on his return visit, he pours the contents of the

bamboos into a large earthern vessel, piovided with straps,

which he empties at home into a large turtle-shell. He
then commences to coagulate it with the smoke of palm-
nuts, and pours a little of the milk evenly on a light

wooden shovel, which he thrusts into the thick smoke
issuing from a little narrow chimney made by the

neck of an earthern bottle. He moves the shovel several

times to and fro with great rapidity, when the milk
is seen to consolidate and to take a greyish-yellow

tinge. He then puts layer on layer, until at last

the rubber on both sides has reached a thickness of

two or three centimetres ; it is then cut on one side, taken
off the shovel, and hung in the sun to dry. A good work-
man can prepare five or six pounds of solid rubber in an
hour. From its initial colour of clear silver-grey it turns

to a yellow, and finally becomes the well-known dark
brown of the rubber, such as it is exported. The more
uniform, the denser, and freer of bubbles the whole mass
is found to be, the higher the price it realises. Almost
double the value is obtained for the first-rate article over

that of the most inferior quality, which is nothing but the

drops collected at the foot of the trees. The export of

india-rubber has increased rapidly in the past few years.

From Paril and Manaos, the two principal ports in the

Amazon Valley, the export during the five years from
1839—1844 was 2,-520,000 lb., of the value of £79,000. In

the five years, 1854—1859, it had increased to 21,500,0001b.,

of the value of .£800,000; and in the five vear.s 1871—1879,
to GG,000,000 11)., of the value of .£l,i00,O00. In 1882
the quantity exported was about 22, 100,000 lb., with a

value of £3,000,000. A very heavy export duty is col-

lected on this article, the Imperial duty being 9 per cent,

on the value, and in addition a tax ot 12 per cent, is col-

lected by the province of Amazon, and 13 per cent by the

province of Para, making 22 per cent, on all that is

exported from the latter province, and 21 per cent, on

exj)orts from the former.

—

Journal of the Sociflij of Arts.

CRITICAL METHODS OF DKTECTINC
ERRORS IN PLANE SURFACES.

By Joun a. Bkasiiear.

[A paper read before tbo Enj^ineers' Society of Western Peun-
Bylvauia, Dec. IG, 188-1.]

IN our study of the exact methods of measurement in

use to-day, in the various branches of scientific inves-

tigation, we should not forget that it has been a plant of

very slow growth, and it is interesting indeed to glance

along the iiathway of the past to see how step by step our

Micron of today has been evolved from the cubit, the

hands-breadth, the span, and, if you please, the barleycorn

of our schoolboy days. It would also be a pleasant task to

investigate the properties of the gnomon of the Chinese,

Egyptians, and Peruvians, the scarphie of Eratosthenes,

the astrolobe of Hipparchus, the parallactic rules of

Ptolemy, Regimoutanus Purbach and Walther, the sex-

tants and quadrants of Tycho Brahe, and the modifications

of these various instruments, the invention and use of

which, from century to century, bringing us at last to the

telescopic age, or the days of Lip|iershay, Jannsen and

Galileo. It would also be a moat pleasant task to

follow the evolution of our subject in the new era

of investigation ushered in by the invention of that

marvellous instrument the telescope, followed closely

by the work of Kepler, Scheiner, Oassini, Iluyghens,

Newton, Digges, Nonius, Vernier, Hall, DoUond, Herschel,

Short, Bird, Ramsden, Troughton, Smeaton, Frauen-

hoffer, and a host of others, each of whom has con-

tributed a noble share in the elimination of sources of

error, until to-day we are satisfied only with units of

measurements of the most exact and refined nature.

Although it would be pleasant to review the work of these

past masters, it is beyond the scope of the present paper,

and even now I can only hope to call your attention to one

j)hase of this importiint subject. For a number of years I

have been practically interested in the subject of the pro-

duction of plane and curved surfaces, particularly for optical

purposes

—

i.e., in the production of such surfaces, free, if

|jossil)le, from all traces of error, and it will be pleasant to

me if I shall be able to add to the interest of this associa-

tion by giving you some of my own practical experience,

and may I trust that it will be an incentive to all engaged

in kindred work to do thai work vxll. In the production of

a perfectly plane surface, there are many diliiculties to con-

tend with, and it will not be possible in the limits of this

paper to discu.ss the methods of eliminating errors when

found, but I must content myself with giving a description

of various methods of detecting existing errors in the

surfaces that are being worked, whether, for instance, it be

an error of concavity, convexity, periodic or local error. A
very excellent method was devised by the celebrated Ross,

which is frequently used at the present time, and those
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eminent workers, the Clarks of Cambridge, use a modifi-
cation of the Ross method which in their hands is pro-

ductive of the very highest results. The device is very
simple, consisting of a, telescope (a Fig. 1) in which the
aberrations have been well corrected so that the focal plane
of the objective is as sharp as possible. This telescope is first

directed to a distant object, preferably a celestial one, and
focussed for parallel rays. The surface b to be tested is

now placed so that the reflected image of the same object,

whatever it may be, can be observed by the same
telescopa It is evident that, if the surface be
a true plane, its action upon the beam of light

that comes from the object will be simply to change
its direction, but not disturb or change it any other
way, hence the reflected image of the object should be seen
by the telescope a without in any wav changing the
original focus If, however, the supposfd p'ane surf^C:)

second telescope, a diaphragm is introduced in which a

number of small holes are drilled, as in Fig. 2, x, or a slit

is cut similar to the slit used in a spectroscope as shown at

1/ same figure. The telescope a is now focussed very

accurately on a celestial or other very distant object, and

the focus marked. The object-glass of the telescope b is

now placed against and "square "with the object-glass of

telescope a, and on looking through telescope a an image

of the diaphragm with its holes or the slit is seen. This

diaphragm must now be moved until a sharp image is seen

in telescope a. The two telescopes are now mounted as in

Fig. 2, and the plate to be tested placed in front of the

two telescopes as at c. It is evident, as in the former case,

that if the surface is a true plane, the reflected image of the

holes or slit thrown upon it by the telescope l will be seen

sharply defined in the telescope a. If any error of convexity

exists in the plate, the focal jjlane is disturbed and the eye-

Fig. 1.

proves to be convex, the image will not be sharply defined
in the telescope until the eye-piece is moved au-ay from the
object-glass, while if the converse is the case and the
supposed plane is concave, the eye-piece must now be
moved iou-ard the objective in order to obtain a sharp
image, and the amount of convexity or concavity may be
known by the change in the focal plane. If the surface
has periodic or irregular errors, no sharp image can be
obtained, no matter how much the eye-piece may be
moved in or out. This test may be made still

more delicate by using the observing telescope a
at as low an angle as possible, thereby bringing
out with still greater effect, any error that may exist in

the surface under examination, and is the plan generally
used by Avian Clark i- Sons. Another and verv' excellent
method is that illustrated in Fig. 2 in which a second
telescope b is introduced. In place of the eye-piece of this

piece must be moved cnif. If the plate is concave it must
be moved in to obtain a sharp image. Irregular errors in

the plate or surface will produce a blurred or indistinct

image, and as in the first instance no amount of focussing

wU) help matters. These methods are both good, but are

not satisfactory in the highest degree, and two or three

important factors bar the way to the very best results.

One is that the aberrations of the telescopes must be

perfectly corrected, a very difiicult matter of itself, and
requiring the highest skill of the optician ; another, the

fact that the human eye will accommodate itself to small

distances when setting the focus of the observing telescope.

I have frequently made experiments to find out how much
this accommodation was in my own case, and found it to

amount to as much as one-fortieth of an inch. This is no
doubt partly the fault of the telescopes themselves, but

unless the eye is rigorously educated in this work, it is apt



April 17, 1885.] KNOWLEDGE 329

to accommodate itself to a small amount, and will invariably

do so if there is a preconceived notion or bias i)i the direction

of the accommodation. Talking with Prof. C. A. Young
a few months since on this suhject, he remarked that he
noticed that the eye grew more exact in its demands as it

grew older, in regard to the focal point. A third and very

serious objection to the second method is caused by dillrac-

tion from the edges of the holes or the slit. Let me ex-

plain this briefly. When light falls upon a slit, such as

we have here, it is turned out of its course ; as the slit has

two edges, and the light that falls on either side is deflected

both right and left, the rays that cross from the right side

of the slit toward the left, and from the left side of the

slit toward the right, produce interference of the wave-

lengths, and when perfect interference occurs, dark lines are

seen. You can have a very pretty illustration of this by
cutting a tine slit in a card and holding it several inches

from the eye ; when the dark lines caused by a total ex-

tinction of the light by interference may be seen. If now
yon look toward the edge of a gas or lamp flame you will

shovel, axe, or wheelbarrow. But there is one application

or use of human strength which gives absolute and coirect

minute results which, it seems to me, should be exploited

and published.

When a man or any human being ascends a stair of

regular grade, he lifts his own weight. If he carries in his

hand a watch with seconds hand, he can note the time

occupied in the work of ascending one, two, or three stories,

and this height, multiplied by his weight, will give the

absolute quantity of work done—foot pounds lifted—and
this result, ilivided by the time or parts of the minute, will

give the work jicr minute ; dividing this again by 33,000 ft.

pounds, the work of one horse power per minute, we will

have a fraction of a horse-power as the comparative mea-

sure of the man's work or force. If he ascends a tower-

stair until compelled to stop for breath, he will thus ascer-

tain his extreme and ultimate force, power, strength. If

he ascends rapidly till exhausted, he will accomplish, in

shorter time than when moving deliberately, the work of

which he is capable. Moving slowly, his eSbrt will be

see a series of coloured bands, that bring out the pheno-

menon of partial interference. This experiment shows the

diflSculty in obtaining a perfect focus of the holes or the

slit in the diaphragm, as the interference's fringes are

always more or less annoying.

(To 6e continued.)

THE WORKING POWER OF MAN.
By M. C. Meigs.

I
HAVE been puzzled by the very various figures given

in engineers' and mechanical hand-books for the force

or working power of man.

I think that, as compared with the standard English

horse-power, 33,000 foot pounds per minute, they vary

from one-fifth to one-eleventh. The experiments quoted

as those from which engineers and physicists have derived

these various data disagree curiously in their products and

in the deductions made from them by their authors.

It is difficult to estimate the work done with spade,

longer continued, but he will in time reach a limit. By a
series of experiments in this line by men of ditl'erent forms,

weights, ages, and condition of health and training, very
interesting results can be obtained for the jjhysiological

study of the human constitution. It would be interesting

to determine the rate of increase and average of strength

with advancing age ; at what age a pound of flesh, blood,

and bone in a normal human being is capable of exerting

the greatest force. Lately the following experiments were
made :

—

A man of nearly 69 years of age, weighing 214 lb.,

ascended a broad, winding stair from first to second story

of a house; height 14J. ft, weight raised 214 lb., time
16 sec, rate of work per minute 11,065 ft pounds ; then
the horse-power during a quarter minute is at the rate of
0-3.53 H.-P. Again, a man of the same age ascended two
stories of the new Pension Building at Washington. This
included four flights and the necessary landings

; there are

no winding stairs ; weight 220 lb., height 42iJ ft., time
74 sec, work done per minute 7,627 ft. pounds, horse-

power 0-231. Again, a man of about 69 years of age
ascended to the third floor of the new Pension Building.
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First floor 20 ft., second 22-75 ft., time to second floor

29 sec, to third floor G6 sec. ; work done : first story,

4,400 ft. lb., rate per minute 9,109 lb., horse-power 0-27G
;

second to third story : work done 5,005 ft. lb., rate per
minute 8,125 lb., horse-power 0-24G2. Whole a.scent

42 J ft., work done 9,405 ft. lb., rate per minute 8,5501b.,
horse-power 259. Another man, about 72 years of age,

weighing 1801b., ascended another similar stair 42 J ft. in

63 sec. ; work done per minute, ft. lb. 7,328, horse-power
0-222.

For a short time the first experiment shows a man of

nearly 09 years putting forth without sufierLng an effort

greater than one-third of a horse-power ; but when the
effort was continued for about 1\ minutes, the average
result was rather less than one-quarter horse-power. The
other, older, man developed during 1 min., or C3 sec, a
force of 0-222 H. P., or rather less than one quarter horse-
power. Looking into the details of these experiments, we
find that the man of G9, lightly clad, put forth for one-
quarter minute a force of 0-353 H. P., ascending a height
of only 14J ft. Rather more heavily clad, he put forth
during one-half minute the force of 0-258 H. P., and
during the following three-quarter minute of 0-2118 H. P.,

the average during 74 sec being 0-231 H. P. An older
and lighter man exerted for 31 sec, say one-half minute,
the force of 0-233S H. P., and for another half-minute
immediately following the fir.st half, 02127 H. P. ; average
during 1 min., or 03 sec, the force of 0222 H. P. Again,
the man of 09 years, with a heavy overcoat, weighed
2221 lb. He ascended 20 ft. by stairs in 15 sec; work
done, 4,450 ft. pounds, at the rate of 17,800 ft. pounds
per minute, which is an exertion of 054 H. P.—over one-
half hoi-se-power. A younger man, 151 lb. weight, ascended
Glf ft,, in 49 sec. ; work done, 9,324 ft. pound.s, at the
rate of 11,417 ft. pounds per minute, equal to 0-34G H. P.—Scientific American.

ejjitorial <goe!£f(p.

" ClEL ET Teree " says that presumably M. Palisa has
got a godfather for his Planetoid No. 244 {vide p. 170),
inasmuch as it has been called " Sita." Our contempo-
rary goes on to add that since January 1 three more of
these cabinet worlds have been added to the swarm circu-
lating between Mars and Jupiter. Some astronomers
seem to have a good deal of idle time on their hands.

I FAN'CIED, in common with a good many other people,
that sumptuary laws were as dead as Cwur de Lion. I
notice, though, that the Bishop of Rochester is making
an endeavour to revive them in connection with the rite
of confirmation : at all events to the extent of a sugi^cNtion
that over-dressed candidates should be sent back. " JNIock
pearls in the humbler, white-satin shoes in the hi-her"
rank of girls who present themselves, appear to be the
things which more immediately vex the righteous soul of
Dr. Thorold. Why, though, in days when the advertising
oolumns of the daily papers contain announcements that
" a young ladij requires a situation in a baker's shop," any
one, be he bishop or bargeman, should strain at "mock
pearls "—or any other cognate sham—I cannot understand.
The protest which women of birth and position are now
making is that of dressing with extreme and studied
plainness. If the good Bishop will only wait a little

while he will find this homely style of attire will be aped,
like everything else. Jlean while, is there not something
of respect shown towards the ceremony in which they are

about to engage on the part of those who dress themselves

in their very best to take part in it 1

In reading an account of the experiments in illumination

which have been carried on during the past twelve months
at the South Foreland, I was at first a little surprised to

learn that the intensity of the electric light was so superior

in the penetration of fog to the larger superficial area of the

gas and other burners. I remember once crossing Charing-

cross bridge in a train at night during an exceedingly thick

London fog, and being greatly impressed by the manner in

which the electric lights on the Thames Embankment were
for practical purposes obliterated ; while the wretched
yellow gas flames in the lamps made a fair struggle through
the fog. Of course, though, the peculiar mixture which
enwraps the metropolis in a dense pall is tolerably diapha-

nous to the red rays, but nearly opaque to the blue ones,

while the whiter mist of the coast would permit the latter

—in which the electric light is rich—to traverse it more
easily.

I HAVE received a pamphlet, from Mr. M. Walton Brown,
of Newcastle-upon-Tyne, " On the Observation of Earth-

shakes or Tremors, in Order to Foretell the Issue of Sudden
Outbursts of Fire-damp," which is certainly worth reading.

His theory, which seems to run on all-fours with that of

Herr Rudolph Falb (vide p. 2G5) is, in eflect, that minute
earth tremors cause fractures in the strata, and that through
these fractures huge volumes of pent-up fire-damp escape.

Mr. Brown illustrates and enforces his case by the aid of a

statistical table, a map, and a diagram. Anything which
enables prevision to be exercised in the case of such appal-

ling danger as that attendant on an outburst of carburetted

hydrogen in a mine, deserves the most serious consideration,

and hence I call attention to it here.

Someone has sent me a preposterously foolish little

print, in which I find this charming morceau :—
"We know Mr. K. A. Proctor is always open to treat for remu-

nerative literary work ; why is lie not handsomely paid for " smash-
ing " us, as some one talks of " smashing the Mahdi ?

"

I can assure the author of this paragraph—whoever he
may be—that the Conductor of this Journal feels it about
as incumbent on him to " smash " such author, as he does

to refute any gentleman at Hanwell or Colney Hatch,
who is firmly convinced that he is the boolwhang, a glass

bottle, or the prophet Habakkuk.

jKrbietos*

SOME BOOKS ON OUR TABLE.

Dictioiuiry of National Biografhy. Vol. II. Amiesley—
Baird. Edited by Leslie Stephen. (London : Smith,
Elder, & Go. 1885.)—The commendation which we be-

stowed (on p. 34) on the first volume of this admirable work
may be unhesitatingly extended to the one now lying before
us. It is really difficult to select amid such uniform excel-

lence of treatment, but we may specify the biographies of

Charles Babbage and of Francis Baily as containing just the
kind and amount of information as to the lives of scientific

men needed by their covfnres and successors. At, or
immediately after, a time, too, at which we have grown
accustomed to find Bacon painted either as a venal and
unscrupulous holder of high office, or as one of the vei-y

greatest and most disinterested Englishmen who ever lived,

it is delightful to read the scholarly, judicial, and impartial
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history of his life here given by Professor Gardiner. We
note the same catholicity of selection in the second vohimo
of Mr. Leslie Stephen's work that struck us in the lirst

:

to give a single example, a really full accoint appearing of

the life and death of that Laird of Gilnockie who was
executed by James V. of Scotland ; of whom, by a .strange

coincidence, the writer of these lines is the ninth lineal

descendant. We fail, by the way, to see why Arabella

Stuart appears under the letter " A."
Bacillar)/ P/ithisig of the Ltings. By Geumaix Ske.

Translated and edited by Will!.\m Hexky Wkddell,
M.II.C S , itc. (London: Kegan Paul, Trench, i^- Co. 188.5.)

—It used to be said that the two chief English diseases

were consumption and apoplexy, and although the hitter is

scarcely now entitled to ihis old bad pre-eminence, phthisis

still remains as one of the most terrible of our scourges.

Until within a comparatively recent period its nature was
but imperfectly understood, and hence its pathology remained
in a very rudimentary condition. Thanks, however, mainly

to Laennec, Villemin, Pasteur, and Koch, the virulence,

transmissibility, and jiarasitic origin of consumption have
been successively made ]>lain. In fact, Koch in 1882
finally determined the species of parasite which is the true

agent in tuberculosis. Having thus traced this fell disorder

to its origin and established a genuine retiology of it, it

may reasonably be hoped that therapeutics will keep pace

with our advanced knowledge, and deaths from this cause

be notably diminished. As a contribution towards this

desirable end M. See's exhaustive book leaves nothing to

be desired. Beginning with the life-history of microphytes
generally, and proceeding to the specific study of that of

the tubercular bacillus, our author leads us through the

study of tubercle, its very diverse causes, diagnosis, and
treatment. The translatnr and editor has done his work
faithfully and well. This is a book which should be on the

shelves of every medical pi-actitioner.

The Trochoxded Plane. By Lawrence Hargrave.—The
trochoided plane " is a flat surface, the centre of which
moves at a uniform speed in a circle, the j)lane being kept
normal to the surface of a trochoidal wave, having a period

equal to the time occupied by the centre of the place in

completing one revolution." In a paper on this form of

surface, read by its author before the Royal Society of New
South Wales, last year, he attempts to explain many
animal movements, such as swimming, gliding, flying, itc,

by reference to its properties. The whole subject can only

be studied in the pamphlet itself, by the aid of its illustra-

tive diagrams.

Special Creation and Evolution, an Exposition of the

Openiny Chapters of Mr. Herbert Spencer's " Principles of
Biology." Part III. By Constance C. W. Naden.
(Birmingham : Cornish Brothers.)—Whoever may need a
compendious introduction to the study of Mr. Herbert
Spencer's " Biology," given in language at once graceful,

thoughtful, and intelligible, should straightway purchase
;Mis8 Xaden's very cheap little tract. It will repay
perusal.

Tlie Liberty of Independent Historical Research. By
Thos. Kerslake. (London : Beeves i Turner. 188.5.)

—

Mr. Kerslake believes that he has identified Penselwood in

Somersetshire with the ancient British city Caer Pensauel-
coit General Pitt-Rivers, the recently-appointed Inspector
of Ancient Monuments in Great Britain says that Mr.
K. hasn't. " Hence," as Artemus Ward construed Horace,
"these weeps." All who wish to see the arguments by
which Mr. Kerslake justifies his discovery, must seek
them in the brochure whose title heads this notice.

JTte Advertisers' Guardian By Louis Collins. (Lon-
don. 1885.)—Those who enjoy the polemics of advertising

agency may buy this volume as a companion to that of Mr.
Sell, which wo noticed on p. 288. Mr. Collins certainly
gives the purchasers of his volume amusement as well as
information. Several excellent facsimile reproductions of
scarce and valuable old engravings adorn his text.
We have also on our table Ciel et Tcrre, Report of the

Mitchell Library, Ghmjow, Brndstreet's, The Journal of
Botany, The Journal of the Society of Arts, Shop Hours
Regulation, The American Naturalist, Proceedings of the
Academy of Natural Sciences in I'hiladelphifi, J'roccedings

of the Geological Society, WheeVrng, The Tricyclist, The
Medical Press and Circular, Tlie Sanitary Ncivs, and
Society.

HAND-REGULATOR FOR THE ELECTRIC
LIGHT EMPLOYED FOR THE PROJECTION OF

SHADOWS.

IN' the .lournal de Chitnic Appliqufe (says the Electrical Revietu),
Dr. Waltc-r foiitributes a communication relative to an

apparatus, by the help of which it is possible, without dilliculty,
to render various substances incandescent for the purpose of spec-
trum analysis.

It has been usual to employ the Dubosq lamp in such cases.*
The introduction of the substances into the cavity at the extremity
of the lower carbon is not an easy operation when the arc is
formed ; the dazzling effect of the light is very troublesome to tho
experimenter, and, conseriuently, often severely trios the patience
of the audience. Dr. Walter has constructed the apparatus—of
which we give a figure—which acts solely as a hand-regulatoi'.

so that the exhibition of the ahadowa does not practically
occupy any time. The disc, n, of copper forms the chief part
of the instrument; it is 50 mm. in diameter, and 15 mm.
thick. It is provided at its circumference with a number
of radial screwed holes, in which the carbon rods (about 8 mm.
in diameter) are screwed in such a way that they project about
50 mm. Before being inserted in their places, the carbon rods aro
saturated in various metallic solutions, and then dried ; one of the
rods is left unprepared, so that it can be used to show the ordinary
spectrum of carbon. The plane of tho disc, B, makes a right angle
with the plane of the mirror of the prujeeting apparatus, and
scarcely cuts off more of the light than a single carbon does. In
order to keep b in its proper position, the axle of B carries a disc,

A, the contour of which is wave-shaped. By turning the axle, the
spring, c, drops into one or other of the depressions, and keeps the
disc steady in the corresponding position. On the disc, a, the
symbols of the elements are engraved in an order corresponding to
the order in which the prepared carbon rods are arranged. The
disc, A, is outside tho projection apparatus, so that any required
element can be brought in position without difficulty.

The opposite electrode consists either of a disc similar to the
disc. A, or a single carbon as sliown in the figure. The sliding
uprights, M and E, have attached to their lower extremities the
ends of spirals of copper wire ; the other ends of the latter being
attached to the base plates, w and v.

* For several years past an apparatus devised by M. Boudreanx,
and of which the principle is analogous to that described by the
writer, has been used in Paris.
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' Let Knowledge grow from more to more."

—

Alfked Tenntsob.

Only a small proportion of Letters received can possibly he in-

terted. Correspondents must not he offended, therefore, sluniXi thexr

"ietters not appear.
All Editorial communications should he addressed to the EDITOR 0(

Knowiedsk; all Business communications to the PUBLISHEE8, at the

Office, 74, Oreat Queen-street, TF.C. If this is not attended to

DELAYS ABISE FOE WHICH THE EdITOE 18 NOT EESPONSIBLE.

All Remittances, Cheques, and Post Office Orders should be made
payable to Messes. Wtman & Sons.

The Editor is not responsible for the opinions of correspondents.

No COMMUNICATIONS AEE ANSWEBED BY POST, ETEN THOUGH STAMPED
AND DIEKCTED ENVELOPE BE ENCLOSED.

INTELLECT AND THE SIZE OF TEE BRAIN.

[1668]—I have only just read " Mr. A. F. Osborne's " (1625)

letter of March 6 (weekly) Kn'owlepge, in reply to '' Mr. Jones's "

first letter (14i4). He seems to dwell so very emphatically npon
the theory that weight of brain proves superiority of intellect,

and does not seem aware that, though this may be accepted in a
2;eneral way, it is by no means a proved fact amongst scientific

people who have been able to examine into the matter with
some thoronghness. It is not an easy thing to have
the chance of opening the heads of a number of men
of known different capacity intellectnally, and of weighing
their brains. It may, therefore, interest your readers, and also

'Mr. Osborne," to hear what was told me personally by a dis-

tinguished German doctor, who went with a very famous German
professor, whose name has unfortunately missed my memory,
through the Franco-German war with the avowed purpose of

-examining into this theory, and with the hope of acquiring some
positive data on which to rest the theory for the future.

They were a large party, including several doctors and a number
of medical students. Their chief care was, of course, the wounded,
but the examination of heads, or rather of the brains contained in

them, was a great object of interest to all of them. It would
render my letter too prolix were I to enter into all the particulars

and instances entered into by my friend Dr. S. to me, but suffice it

to say that they found the theory quite as much upset as confirmed.

The heaviest brain that they weighed in the course of their expe-

riments belonged to a fine young Prussian Uhlan, a great favourite

in his regiment—handsome, big, good-natured, but remarkably
stupid, so much so that, though much liked, he was frequently the

butt of the regiment.
They found that many of the brains of the uneducated French

and German privates were heavier than those of the distinguished

officers in both nations killed during the war. Again ; he said

.some cases carried out the theory, as many heads examined,

belonging to officers known as talented, contained over the average

weight of brain, and the reverse again in' those known to be
feeble in intellect. Finally, the Professor himself died of enteric

fever in hospital, leaving, as his last bequest to his medical friends,

his head

!

His brain was weighed, and found only to be of average weight.

I could tell you more, but fear I have already trespassed too long

upon your space, and will only remark that even if the brain of

womankind does not possess the weight of man's, according to the

practical evidence of these German doctors, it has not a great sig-

nification ; and Mr. Osborne's observations seem to imply that all

women's brains average less than all men's, whereas, on the con-

trary, it is known that even in parts of England the average weight

of women's brain is higher than the average weight of the men's

in other parts of England. And, certainly, there are plenty of

women to be met with every day now, whose intellectual capacity

far exceeds that of numbers of men to be met with every day
jsqually. H. Taunton.

DOES A CENTRAL SUN EXIST ?

[1669]—The article on the orbit of the sun in your valued

journal, April 3, so clearly proves that there cannot be a centre

round which the sun and stars revolve in the uni%'erse, that per-

haps your readers will be interested in what German scientists

think on this matter. A very strong opinion on it is expressed by
Dr. Biichner in "Force and Matter," page 96. He says: "The
distances of the celestial bodies are so immense that our intellect

wanders at the contemplation of them, and becomes con-

fused. Light moving with a velocity of millions of miles in a
minute required no less than two thousand years to reach the

earth from the galaxy ! And the large telescope of Lord Rosse has
disclosed stars so distant from us that their light must have tra-

velled thirty millions of years before it reached the earth. But
a single observation must convince us that these stars are not

the limit of space. All bodies obey the law of gravitation, and
attract each other. In assuming now a limitation, the attraction

must tend towards an imagined centre of gravity, and the conse-

quence would be the conglomeration of all matter in one celestial

body. However great the distances may be, such a union must
happen ; but as it does not happen, although the world exists from
eternity, there can be no attraction tolvards a common centre, &c."

F. W. H.

A LARGE METEOR.

[1G70]—A meteor of unusual size was seen hero [Clifton] at

8h. 20m. on the night of the third of this month. It travelled slowly

through the constellation of Leo, with sufficient light to throw

distinct shadows, and, before disappearing, separated into two
without any signs of explosion. Stab-Gazee.

INSCRIBED MONOLITH.

A
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XATURAL CONVERSION AND EXTINCTION OP PLANTS.

[1673]—Five years ago I foand thebeaatifal "Poet's Narcissus"
RTOwing wild in profusion iu a field within a mile of Chepstow.
Last year I had returned to the neitthlxiurhood, and, on poing to

gather a few of the elegant blossoms, was surprised to find not a

single specimen of the narcissus, but, in sn>all numbers, plants

bearing bloisoms which, on slight examination, I concluded
were common doable daffodils. With curiosity piqued, I have
again this spring gone to the same field, and found that

there are now very few of the plants which attracted my
attention. I have submitted specimens of them to an able

botanist, and he pronounces them to be narcissi! , become double.

The flowers are much less than those of the double daffodil, and
only one, which I have in a warm room, has yet fully opened. Am
I right in supposing that the transformation of the reproductive
organs into petals has tended to the e.Ttiiiction of the flowers in

this field ? And have snch phenomena been frequently observed
among our wild tlowers ? W. II. Greene.

BEES AND THE COLOURS OF FLOWERS.

[167-1]—Perhaps yon will allow me to make a few remarks, in

the way of criticism, on the botanical papers of a frequent contri-

butor to yonr pages, Mr. Grant Allen.

First, then, as to the statement that bees prefer blue and red to

other colours, and that flowers of these hues, especially the former
are, par excellence, bee-flowers.

" Sir John Lubbock has proved," says Mr. Allen (Kkowledge,
April 14, 1882) " that bees prefer red and blue to other colours."

This statement is rather narrowed, and blue is taken to be the
favourite colour, as the following quotations show.

Hyacinths, it is said, " have acquired a blue pigment to attract

the eyes of azure-loving bees." And of the flowers of monkshood,
" They have become blue because blue is the favourite colour of

bees" (Knowledge, Sept. 29, 1882). And yet the observations of

the writer of the above quotations seems scarce to bear out these
statements. Thus we find him noting their very frequent visits to

other blossoms.
" Among them the bees are busy already ; for you hardly ever

see a willow catkin in fnl! bloom without a bevy of its attendant
fertilising insects" (Knowledge, Feb. 23, 1883).
Of the alder, " Succeed in getting their tiny cone-like fruits well

set by wind-fertilisation long before even the willows and elms
have been duly impregnated by the honey-seeking bees."

Of the two species of furze it is said, " Between them they keep
up an endless succession of blossoms for the bees" (Knowledge,
•Ian. 26, 1883). I do not know of any blue flowers of which so

much could be said, and the only red ones that occur to me are

red clover and pink heather. With regard to red clover, too, it

should be borne in mind that white clover is probably quite as
much resorted to.

To the list of flowers which you scarcely ever see without their

attendant bees we must add the greenish-yellow blossoms of the
lime-tree. The buzz heard while standing under snch a tree in

full blossom, on a fine day, is like that in the vicinity of a hive
near swarming ; and this, it should be noted, at a time when the
meadows are gay with various coloured blossoms.

On first reading Mr. Allen's statement that it had been proved
that bees prefer red and blue to other colours, I ran over the
colcnrs of the flowers on which I had most frequently seen them.
I found that red and blue occupied subordinate places in the list

j

there were many flowers of these colours on which I could not
recollect having ever seen them.

Since then, I have observed carefully the habits of bees with
regard to flowers as opportunity occurred, and the general result is

a confirmation of the idea that red and blue are not the favourite
colours. I am not prepared to offer any theory as to what their
favourite colour is, or that they have a favourite colour ; but, among
the flowers frequented by them, yellow, greenish-yellow, and white
would, I think, have to be placed before red and blue.

Although the general result has been to confirm the impression
that the red and blue bee-flower theory is wrong, at the same time
I have seen bees on certain blue flowers previously thought not to

be frequented by them.
I will not, however, multiply my remarks on this point, but pass

•en to another.

Mr. Allen's exposition of the relation between insects and flowers

can scarcely be said to be consistent. Monkshood, we are told, has
become blue, because " blue is the favourite colour of bees," and
" the bluer they became the more conspicuous they looked, and,
therefore, the better they got on in competition with their neigh-
bours, especially since bees are particularly fond of blue." Yet, at
the same time, " they adapted themselves, by the bees' unconscious

selection, to the insect's form" (Knowledge, Sept. 2!), 1882). In
what sense can the bees bo said to prefer the bluo flowers if they
select them unconsciously ?

With regard to the sense of colour in insects, we uro told that
" It receives a sense impression from the bright hue of a flower,

and it is irresistibly attracted towards it as the moth is to the
candle." And, again, wo aro taught that an insect " is really a
conscious automaton. It sees or smells food, and is at onco
impelled by its nervous constitution to oat it," and " it has no power
of deliberation." At the same time, however, " each insect selects

the plant that suits it best." and the beotlo " has certain special

tastes for certain special hues" (Knowledge, April 14, LSH2). Can
it be said to select the plant that suits it best and for which it has
a speciul taste, if it is irresistibly attracted to it as a moth to a
candle ?

Perhaps you will allow mo at some future time to continue my
remarks on Mr. Allen's botanical philosopliy, and, as I may have
mistaken his meaning, or erred through not know^ing some points

of his theory which he has thought known to all, I should be glad
to hear anything he may have to say on the matter.

G. W. Bulman.

CAMELEOPARD OR CAMELOPARD ?

[1675]—" The case of the came^copard" (Knowledge, p. 273.

—

R. A. P.). Is this intentional, or a printer's error? It is the

popular form, both in spelling and pronunciation. But:

—

Kto-irapCoQ or XiovTO-TrapSoc,

Leo pardus,Camelo-pardalis (or) lus,

Canielo-pardus.
are the Greek and Latin names of the camel-pard and lion-pard

respectively. Johnson's Diet. (4to) writes " cameJopard ;" while,

curiously. White and Riddle (Lat.-Eng.) give " cameZeopard " as

English of Camoio-pardus. F. S. L.

WHAT ONE SUBSCRIBER HAS GOT OUT OF
[1676]— " KNOWLEDGE."

E. Ken, knee, kneed, kneel, know, knew, keel, Kew, keen, kedge,

keg.

N. Need, new, nod, node, no, now, Ned, nude.

O. One, own, old, owed, on, owl, ogle, owe, ode, olden.

W. Woe, wen, week, weld, we, wee, weed, ween, won, wed, wedge,
wend, weld.

It. Lodge, lend, lo, low, Lowe, Leo, lode, lee, legend, ledge, led,

long, lone, leek, lewd, leg.

S. Eke, ewe, eloge, edge, eel, elk, Eden, endow.
D. Doe, dew, den, down, dole, do, done, dog, doge, dee, done, don.

O. Glen, geode, gone, glow, God, gold, geld, go.

E. Enow, end.

Know, lo, owe, woe, no, glow, doe, owe, go, Leo, do.

Dew, Kew, knew, ewe, new.
Olden, Eden, glen, den, ken.
Down, gown, one, on, won, wen, own, gone, don, done, keen, ween.
Keel, eel, kneel, newel.
Owl, dole, ogle.

Knee, dee, we, lee, wee.
Ledge, wedge, kedge.

Lodge, eloge, doge.

Leek, eke, elk.

Wend, lend, end, legend.

Now, endow, enow.
Gold, geld.

God, geode.
Lode, node, owed, nod, ode.

Old, wold, weld, led, lewd.

Kneed, need, weed.
Ned, wed.
Dog, leg, keg.

Long, lone. Beccabunga.

[1 insert the above verbal essay on the permutations and com
binations to be formed out of the letters of which the title of thi

journal is composed, as a philological curiosity. Doubtless other

words may be made from them.

—

Ed.]

HOGARTH ON BEAUTY.

[1677]— It has occurred to me that a few extracts from Ilogar
" Analysis of Beauty," published in 1753, would be interesting to

the readers of K.vowledge.
" The active mind is ever bent to be employ'd .... This lo

of pursuit, merely as pursuit, is implanted in our natures ....
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Animals have it ... . and even cats will risk the losing of their

prey to chase it over again. It is a pleasing labour of the mind to

solve the most diiBcnlt problems .... the well connected thread
of a play or a novel ....
"The eye hath this sort of enjoyment in winding walks and

serpentine rivers ....
" Intricacy in form, therefore, I shall define to be that peculiarity

in the lints, which compose it, that leads the eye a wanton kind of

chace ....
" To set this matter in somewhat a clearer light, the familiar

instance of a common jack with a circular fly may serve our purpose
better than a more elegant form : preparatory to which let the

figure be consider'd which represents the eye, at a common reading

distance viewing a row of letters, but fix'd with most attention to

the middle letter A.
" Now, as we read, a ray may be supposed to be drawn from

the centre of the eye to that letter it looks at first, and to move
successively with it from letter to letter the whole length of the

line ; but if the eye stops at any particular letter. A, to observe

it more than the rest, these other letters will grow more and more
imperfect to the sight the farther they are situated on either side

of A ... . and when we endeavour to see all the letters in a line

.... this imaginary ray must course it to and fro with great

celerity Hence we shall always suppose some such prin-

cipal ray moving along with the eye, and tracing out the parts of

every form

A A A A A A A A /-\ A A A A A A

-3^
" In this manner of attending to forms they will be found,

whether at rest or in motion, to give movement to this imaginary
ray, or, more properly speaking, to the eye itself*, affecting it

thereiy more or less p?t'(^si7^f//J/, according to their different shapes
and motions. Thus, for example, in the instance of the jack ....
the mind is equally fatigu'd .... But .... when we observe
the curling worm into which the worm-wheel is fixt .... this is

always pleasing
" That it is accounted so ... . appears by the ribbon twisted

round a stick .... which has been a long-establish'd ornament in

the carvings of frames, chimney-pieces, and door-cases ; .... to

be seen in almost every house of fashion.
" But the pleasure it gives the eye is still more lively when in

motion. I never can forget my frequent strong attention to it,t

when I was very young, and that its beguiling movement gave me
the same kind of sensation then, which I since have felt at seeing

a country dance ; tho' perhaps the latter might be somewhat more
engaging, particularly when my eye eagerly pursued a favourite

dancer, through all the windings of the figure, who was then
bewitching to the sight, as the imaginary ray, we were speaking of,

was dancing with her all the time ....
" But the hair of the head is anotlier very obvious instance. . . .

The poet knows it, as well as the painter, and has described the
wanton ringlets waWng in the wind "—Hogarth's " Analysis
of Beauty " (Chap. V., " Of Intricacy").

An Old Dkaugutsmax.

"THE DEY-EAKTH SYSTEM."

[1678]—I hope yon will permit me to offer a little opposition
founded upon fact, to some of the statements put forth by Mr.
Cuthbert in your last issue.

* Is not this curiously prophetic of the modern physiology of

vision, as expounded in Sir Charles Bell's '* Bridgewater Treatise,"

published in 1833, eighty years later than Hogarth's book ?

—

A. 0. D.

t To a particular part of a roasting-jack.—A. 0. D.

The fourth paragraph of his letter is the one upon which 1

wish to draw your attention and that of your readers. Leeds
is a densely-populated town—over 320,000 population—and yet
in this town plenty of contractors can be found ready and willing
to deal with all the night soil of tlie borough without turning any
of it into the sewers.

Sewers should only be the receptacle for rain-water, suds, and
urinal water. Where the latter is not collected for manufacturing
purposes, as it is in Leeds and some other Yorkshire towns, fffical

matter should be mixed with dry earth or ashes, and be thus
returned to the land to compensate for tho lime and bone and
other matters which leave it in the form of beef ; and can
never be returned save through fcccal matter being again placed
upon the land without having the nature washed out of it by
travelling through miles of water-course in sewers— as it must do
in Leeds—before reaching its destination.

The fifth paragraph I dispose of thus :—There are four houses
to two "dry-earth" closets in the locality in which I live ; there
is no connection with main sewer ; all fa?cal matter and chamber-
slops are collected at this point ; when they are full, and then
emptied, it is found there are twenty times more dry ashes than
ftecal excrements contained in the receptacle. This system very
largely prevails in Leeds. Had we the improved dry-earth closets

that you gave views of lately in Knowledge, no better could be
desired.

The remaining paragraphs need very little comment. I will only
observe that if the people who till the soil owned it, there would be
more demand for this, the best of all manui-es—human excrement.
There is at present one hundred million pounds' worth of this

manure going to loss anuually in these islands, and it will continue
to be lost to the nation so long as there is no security for the
capital of tho tiller of the soil ; but this is politics, not science,

therefore forbidden ground.
I will conclude by recommending the opponents of this class of

manure to read Liebig's "Letters on Modern Agriculture" and
some kindred works on this subject, when they will be able to see
the loss the land is suffering for the want of it.

James Ellls.

LETTERS RECEIVED AND SHORT ANSWERS.

Hallyards.—The writer on whose utterances you (mistakenly)
comment is on the other side of the Atlantic. I wholly fail to see

how Theology can, in any legitimate sense of that word, be called

a " science." But what thoroughly determines mo to exclude it

from these columns is that both sides must be impartially heard if

it is to be admitted at all; and a magazine professedly devoted to

the popular exposition of Natural and Physical Science proper is a
wholly unfit arena for such a dispute, which would probably
frighten half its readers and disgust the other half. With reference

to your queries, (1) I see nothing more in the theory of ultra-gas

inconsistent with tho Newtonian theory than I do in that of

ordinary gas, in which the repulsion of the molecules by heat over-

comes their gravitating tendency : or in the fact that my holding a
ball in my hand prevents it from reaching the surface of the earth.

(2) Gravity varies inversely as the square of the distance between
the attracting and attracted bodies ; hence the sun as compared
with Arcturus, attracts the earth in the proportion 1,586,653^: 1

;

but that attraction, infinitesimal as it is, still exists. (3) I fail to

see the precise analogy.

—

Dr. Lewixs. I have read your book and
its appendix. Even were I to admit the irrefragability of your
dictum that " Materialism " is " obligatory on the contemporary
conscience of civilised Europe and America," I must persist in

my belief that the columns of Knowledge are not the place in

which this dogma should be expounded. As 1 have just said to
" Hallyards," this is a magazine devoted to the popular exposition

of Physical and Natural Science ; and not in the very least for

discussions into which Faith enters as an element. Expla-

nations of Natural facts here are " Plainly worded and exactly

described," and every school, or no school, of thought is

free to make their or its own deductions from such
facts. If the teleologist finds ample evidence of design in the
intricate inter-adaptation of the component parts of the risible

universe, he will always find such inter-adaptation insisted on
where it exists. If the fact that mankind existed contempora-
neously with the mammoth, reindeer, hyania, and cave bear, at

least 100,000 years ago, throws doubt on the Adamic theory of

the human race, and conclusively shows that men were born and
died unnumbered ages before the events recorded in Genesis, no
consideration for anybody's creed or feelings will prevent the plain

unvarnished truth from being told. But I must be rigidly

impartial, and while I will not have theology attacked from
a scientific standpoint, neither shall science be assailed here

from a tlieological one. If once such a discussion were initiated in
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these columns, it might—in fact wo<iUl—drift auvwhorc. Uocause,
a^ I have said, I must utterly refuse to listen to one side only ; and
if \ve are to have Atheism, why not the Athauasinn Creed, too P

—

Alfred Cappek. Thanks to Easter holiday-making (not my own,
by the way), your card of imntation reached me too late to be
utilised.—F. W. Hiulek. Keceived with thanks.— U.vilk John.
All that we can detinitely say is that light, heat, electricity, &c.,

are theoretically explicable on the assumption of nndulntions or
vibrations in something. What that "something" is, though, we
are in the most profound ignorance. It behaves, in some sort, as
though it were solid 1 Vour idea that it resembles in any way an
excessively attenuated gas is quite erroneous, and we have, hence,
not the slightest reason to believe that it, as it were, brushes off any
part of the bounding surface of our atmosphere.

—

Some Anonvmois
CoBBESPO.VDEXT s?nds me a cutting from a periodical cf an answer
to " John Jones," which is— not to put too fine a point on it—sheer
nonsense.

—

Thomas Black. De justibiis non cft dispiitandum. The
only explanation which occurs to me is that the present tense
imparts more vividness.

—

Thomas Ayers. Presumably you mean
p. 327, and not 237 as yon write. Well, you were correct in your
surmise as to the author of that reply. I meant your letters of the
last six months. You are obviously one of the noble army of
the Rreat unappreciated.

—

Lauy Anne Dindas. I regret that I

am ignorant of the address at which Dr. Carter Moffatt's ammonia-
phone is sold. Does the need for reticence with reference to the
Sea-serpent still exist ? Your experience would probably prove most
interesting.

—

Geo. St. Clair. Y'ou should consult the Procecdiyigs
of the Koyal Society for any and all Dr. Huggius's spectroscopic
observations of the heavenly bodies.—W. R. K. Mix your lamp-
black with gold-size (not common size) by the aid of a spatula, and
mind that you only put just enough gold size to make it stick

together. Add about twice the volume of turpentine and paint on
with a camel-hair brush.

—

Reform. I know nothing of where
Morrell's aah-closet is procurable. Perhaps its inventor will

advertise his address. The word between the two you specify
is " Panel."—Miss Rosalixd Cloctte sends, for Miaa Ballin's

edification, a story of a fox-terrier, " Grip," who, having followed
a cat into a churchyard which he was forbidden to enter, and,
being caught jiagi-antc delicto, went, unbidden, and fetched a
stick for his mistress to beat him with !—J. Murray. None are so

blind as those who won't see. If the earth were approaching the
ann at the rate yon imagine, do you not perceive that the year must
shorten very notably and perceptibly indeed, after a comparatively
short period ? As for Dr. Hind's calculations, tbey are one and all

based on the assumption that the distance of the earth from the
sun is (practically) invariable. Were there a scintilla of truth in

your "P. D." stuff, every one of his results would be hopelessly
wrong.

—

Thos. Fcrxell. You write as though you were the
solitary correspondent of this journal !

—

David Chadwick. I cannot
reprint letters which have previously appeared in contemporary
columns.—C. E. Xotts asks Mr. Browning to inform him " what is

the best form of tandem tricycle for a gentleman and lady ? " I

will certainly not give yon Mr. Bro^vning's private address. It is a
liberty which I would not take with any contributor to these

columns.

—

Dr. E. Wooton. Shall have immediate attention. The
pressure on our space is very heavy indeed just at present.—F.

W. H. Hylo-Idealism has already been sufficiently expounded here.

It is not difficult to make a precis even of your own epitome of it.

Here it is. The universe is the sum of a man's sensations : destroy
the man and you annihilate the universe.

—

Commentator accuses
the conductor of this journal of inconsistency in having, a few
months ago, spoken of Mars and Venus as habitable, if

not even inhabited; and now contending that the earth
is the only body of which habitabilit}^ can be even plausibly

predicated. He regards this as even more " dismal astro-

nomy" than that of Mr. Mattieu Williams, and contends that
evolution teaches ns that " Form and life are possible under all

sorts and conditions of being." "An Earnest Thinker" has never
sent for your book. Thanks for the photograph.

—

An Anoxytiocs
CoEEESPOXDENT Ecnds me the Ulverstone Mirror, with an article on
" The Salvationists and Faith-healing," reprinted from the Man-
cliester Courier. As a trenchant exposure of a very pitiful humbug,
this is well worth reading. The paper also contains an account of

a slate-writing aiance given by Mr. T. W. Gowland, of Ulverstone, to

explain the modus operandi of */iai humbug too. From the published
account, Mr. G. seems to have been very fairly successful, though
perhaps not to have quite equalled Mr. Eglinton in the neatness
with which he performed all his tricks. But then Mr. E. has, of

course, had such enormous practice. Finally, the same paper
contains a categorial denial by Sir Henry Ponsonby that the Royal
Family are spiritualists j and a flat contradiction by the Hon. A.
Yorke, the Equerry to the late Duke of Albany, of the industriously-

propagated lie that the Duke ever held a stance with Mr. Eglinton,

or presented him with a slate.

([Par iHatOcmatiral Column*

MATHEMATICS OF METEORIC ASTRONOMY.

By Richakd A. Puoctor.

AT the very foundation of all problems in nietoorio astronomy
lies the inquiry into the velocities wliieli can bo iinjjarted to

such bodies, as thoy ajiproach the neighbourhood of a sun or planet

under various conditions,—that is, when travelling with varying

velocities and in different directions. Some of these problems are

too recondite for these columns, but the simpler relations may be
dealt with in such sort that all who are familiar with the elements
of the differential calculus can understand them.

Suppose that a body of mass 1 (i.e., the unit of mass) is moving
along the straight lino \ 1' S, Fig. 1, towards S, an attracting mass,

PQ
-«S

Fig. 1.

and that we call the distance P S, .r, and that when the body is at

P the time elapsed from some fixed epoch is t. Tlion if in a
minute increment d t of the time, the body passes to Q, P Q being

a minute decrement d x of the distance from S, we see that the

velocity along P Q, appreciably uniform, because of the minuteness
of both the time and space, is represented as usual by the space
divided by the time,—which means, of course, the number repre-

senting the space P Q divided by the number representing the time,

in whatever units of space and time we choose to adopt. Thus thou
calling the velocity r, wo have

dt

We know also that whatever be the force (call it /) acting on the

body at P towards S, this force is uniform through the small time
t, and if Jv be the slight increment of velocity at the end of the

time dt, this increment may he regarded as added uniformly in this

time. Thus, just as in dealing with the uniforni action of gravity,

g, on a falling body, we say i' = gt, so we say for our particle

moving under a uniform force, /, during time, (,

dv = f . dt

dv d fdx\ d'x
' ^ ^di ^ di\di) ^di-

Now, if S is a body attracting according to the law of nature,

that is, in degree proportioned directly to the mass and inversely

to the square of the distance, then the force acting at P, is propor-

tional to the mass of S -=- i-, and is negative, because the force

tends to diminish x. Thus, then, we write

d ,1! 11

dt' X-
(i)

Where ft is a constant to be determined in each case from known
relations : it is in reality the number representing the velocity

generated by S in a unit of time on a body at a unit of distance (S
being supposed to remain constantly at that unit of distance from
the body throughout the unit of time), or better, the velocity gene-
rated in a unit of time by a constant force equal to that exerted by
S at a unit of distance.

^dx
To integrate (i), multiply both sides by (because in that

dt

way both sides can be integrated at once). Then

„ dx d^x 2fi dx

dt dt' dt

integrating, (— ) = ^ + C = v-
\ dt/ X

Suppose, now, that at some known distance r from S, the velocity

of the body is known to be u. Then

„==^ + C 2f

and Ki-J) (ii)

This determines v whenever the velocity at some given distance is

known, if fi is known. Or if the body is approaching under the
sole attraction of the mass S, and the velocity at a given distance
is known, then /i can be determined, and thence the velocity at any
distance from S.

As an example, take the sun. We know that our earth travel-

ling at a mean distance of 92,000,000 miles, and making one circuit

of herorbit in 3Go25 days, travels at a mean rate of nearly 18i
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miles per second. And from the well-known formula connecting
the velocity in an elliptical orbit with the axis, '2a, viz.,

We tnow that

(vel.)- at dist. r in cii-c. orbit

e-̂J)

(vel.)' at dist.

: 1 : 2:

in parabolic orbit

.'. Tel. at earth's distance in a parabolic orbit, which is the same as
the velocity of a body arriving from an infinite distance, under
solar gravity, when at the earth's distance, exceeds the earth's mean
velocity as v'ij exceeds 1, or as 1-414 exceeds lOOO. This makes u,

for earth's distance, R, from the sun, in case of a body arriving
from infinity, equal to 26 miles per second.

Thus equation (ii), above, becomes

.==(26)^.2,(1-1) (iii)

and since, when x = infinity, vel.= 0, we have from (ii) and (iii)

i' = ?^(iv); and (20) == ?^;

whence /i = 338 x 92,600,000 = 31,298,800,000

This, being interpreted, means that the sun's attractive energy
all concentred in a point would at the distance of a mile (the unit
of distance) exert a force whicli, continued constant for a second
(the unit of time), would generate a velocity of 31,298,800,000
miles per second!
From (iv.) we can determine v for any given distance from the

sun's centre. Thus at a distance of 425,000 miles—or at the appa-
rent surface of the sun (the real surface, I am satisfied, lies tens of

thousands of miles lower down)—we have

, 2 X 31,298,800,000 , , < qaa 1v= '— .' = 144,900 nearly
432,000

^

r=380, nearly enough.

Hence a body reaching our sun's surface from outer space under
his sole attraction would have a velocity of 380 miles per second if

it had come from rest at a distance such as separates star from
star.

But now suppose that in interstellar space, when so far from the
2 u

solar system that —C may be regarded as evanescent, or may at
r

any rate be neglected, the velocity of a meteoric body is V. Then
we have

t^ = V'-H^ ^"^

We may conveniently apply this to the case of the solar system,
in order to determine the velocities with which bodies starting from
interstellar space with various velocities, outstanding let us suppose
after their retreat from the domain of some other sun, would pass
definite distances from our own sun,—noting that, by a well-known
law, the velocity acquired in passing from a very great distance
towards the sun, is the same at a given distance from him, whether
the motion is directly towards his centre or such as to carry the
body on a parabolic or hyperbolic course around him. We may
also apply (iv) to determine the velocities of bodies at given dis-

tances from the sun, which have been ejected from him so as to

cross his apparent surface with such and such velocities exceeding
that of 380 mUes per second which is the greatest he can impart or

control.

Thus suppose a body moving in interstellar space with a velocity

of (1) 100 miles per second, (2) 500 miles per second, and (3) 1,000

miles per second, then since, at the earth's distance, R, from the
sun, 2/1 -f- R = 676, we have, in these three cases, respectively,

—

(1) r'' = (100)= -I- 676; whence v •= 103 j approximately

(2) I- = (500)= + 676; whence v = 500j approximately

(3) (= = (1000)= + 676 ; whence v = lOOOJ approximately.

We see then that in the first case, instead of imparting a velocity

of 26 miles per second by the time the body is at the earth's distance

the sun adds only a velocity of 3} miles per second ; in case (2) the

sun adds a velocity of only § miles per second ; and in case (3) onlj'

a velocity of J mile per second.
Suppose next we inquire what must be the velocity of a body in

interstellar space that entering the solar domain under the sun's

attraction it may acquire an additional velocity of 10 miles per
second at the earth's distance. For this, we require to determine
V from the following equation :

—

Y= + 676 = (V + 10)= = V= + 20 V + 100

whence V = 284 miles per second.

So that if a meteor entered our sun's domain (by which I mean
a much larger sphere than Neptune's orbit would girdle) with a
velocity of 30 miles a second the sun would not raise its velocity

to 40 miles a second by the time it reached the earth's distance
from him.

Suppose next we try the effect of the same interstellar velocities

in modifying the velocity with which a body would reach the sun's
surface. Here our equation becomes

\' + 676
92,600,00

432,0l0~
144,900.

Whence if T = 100, r= = 10,000 + 144,000 = 154,900
I- = 393 ; a gain of 293 miles per second.

If V = 500, V- = 250,000 + 144,900 = 394,900
V = 628 ; a gain of 128 miles per second.

If V = 1,000, )!» = 1,144,900
V = 1,070; a gain of only 70 milespersecond.

Observe that it follows from these results that if the velocity of

ejection from the sun, at the photosphere, be 393 miles per second,
or 13 miles per second more than the 380 which the sun's attrac-

tion can give, or master, the velocity of recession never sinks

below 100 miles per second. If the velocity of recession be 628
at the sun's surface, or 248 more than the sun's attraction can give

or master, the velocity of recession never sinks below 500 miles
per second. If the velocity of recession be 1,070 at the sun's

surface, or 690 beyond what the sun's attraction can master, the
velocity of recession never sinks below 1,000 miles per second.

We may as easily consider the problem from the other side.

Thus, suppose we wish to ascertain what the ultimate velocity of

recession will be for a body leaving the sun's surface with a
velocity of 390 miles per second, 10 beyond the greatest which the

sun can impart or master. We have

(390)= = V= - 14-1,900

/. V= = 152,100 - 144,900 = 7,200

or V = 85 nearly.

A body, then, which left the sun with a velocity of 390 miles per
second at his apparent surface would reach interstellar space with
a velocity of 85 miles per second. With a velocity of 4C0 miles

per second at the sun's apparent surface, the velocity in mid-space

would be ^/(400)=-144,900 = v/16,Tob= 127.

{To he continued.)

A BRIDGE crossing Lake Ponchartrain, near New Orleans, is 22
miles long. It is of trestle-work on piles of cypress wood treated
with creosote oil.

The Electric Light in' Brussels.— The lowest estimates for

lighting the new Theatre Flamand in Brussels are :— Gas, £1,509;
electricity, £1,846.

In New York a special committee has been inquiring into the
question of public gas supply. It is found that for some years a
profit of about Idol per 1,000 ft. has been made. This shows a
gain to the companies of about two-thirds the cost of the material,

and it is computed that the excess profits extorted from the people
of New York during the last ten years have been from six to eight

millions sterling.

At a recent meeting of the Commercial Gas Company, the
chairman stated that during the last half-year they had carbonised
88,407 tons of coal, against 87,017 tons, and the gas made and sold

had been 833 millions of cubic feet, as compared with 826 millions

in the same period of the previous year. The gas rental had been
£113,333, or a decrease of £6,003, but had the price of the gas been
tbe same there would have been an increase of .£6,943. He was
happy to state that the receipts from residual products had been
£40,009, showing the substantial increase of £3,194.

Shocks ix W.\ter-Pipes.—The water-pipes in a building often

prove a nuisance by transmitting with noisy effect the various

shocks and vibrations in the water-pressure. A pump used for the

purpose of supplying the hydraulic pressure which operated the

elevators in a building in New York, could be heard over the

building, each water-pipe giving a sympathetic tremor with every
stroke of the pump. After the failure of many attempts to reduce
the noise by changing the mechanism of the pump, the difficulty

was solved by removing about 2 ft. of the discharge-pipe, and sub-

stituting a piece of rubber hose, which seemed to appropriate to

its dilatation the variations of water pressure.

—

Engineering.
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(Pur I-nbrntors' Column.

y^e give here, week by tceek, a terse description of such of tlie many
inventions as ire think may be ofiise to our readers. Where it is

possible, the tiumfcer of the patent is quoted, to enable those who

desire fuller information to procure the specijieation from the

Patent Of\ee in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine ourselves to the more recent inventions; but

it often happens that an article comes under our notice which,

although not quite novel, is worthy of mention for its utility and

ingenuity. In such a case we should not hesitate to refer our

readers to it. And while we thus increase the interest of our pages,

we at the same time assist the inventors by giving greater publicity

to their inventions (Knowledge being a popular magazine) than

is accorded by the most ezcellent trade journals

ATTACHMEN'T COMPASS.

[Patent, Xo. 11,603, 18S4.]—Major Wilkinson has patented this

instrument, which is

intended to simplify

the performance of

rouRh sketches on
active service, and
on other occasions
wliere a high degree
of accuracy is not
required.

It is fitted with Col.

Richards' " Working
Meridian," a line en-

graved on the glass,

with which the needle

must coincide when
in use ; its north end
directed to the index

or projection at one end ot the line. The compass-box can

be turned round, so that the "Working Meridian" may be

placed in such a relation to the sketch-sheet that the ground

to be represented may occupy its centre. When this is

done, then, in order to draw the direction of a road or any
object, face the object exactly, and turn the sketch-sheet, to which
the compass is now attached, until the " Working Meridian " cor-

responds with the needle, which must be level enough to play freely.

This " sets " the sketch-sheet in a position corresponding with the

^rotind. Then take a flat ruler, or straight edge (on which should

be marked the scale you are using), and lay it with its edge cor-

responding with the point on the sketch from which the line is to

be drawn ; the edge being at the same time directed on the distant

point towards which you are traversing—now draw a line along the

edge of the ruler, in the direction of the distant point.

The advantage claimed for the compass is, that the compass-box

can be fixed by the clamp to any note-book, sketch-block, plane-

table, sabretache, map, &c., enabling any rough sketching to be

done without a special board, while it is no larger than the pocket-

compaSB which all oSicers would carry on service.

AUTOMATIC BUTTON.

This is an ingenious contrivance patented by Messrs. William
Tonka 4 Son. The button consists of a plate of brass furnished

with two conical projections, and attached to the door-post by
means of a screw. It is so attached that when the door is shut it

cones and into its place, the button at the sanie time falling into

the normal position. The two cones are neco39ary in order to

secure the proper return of the button when the door is shut.

POCKET RUBY LANTERN.

[Patent No. G,898. 1881.]—This lantern, patented by Mr. II. J.

Hedding, is intended to supply a want long felt by photographers

when travelling. It is extremely portable, is guaranteed perfectly

non-actinic, and possesses all the qualities required in a practical

lantern, either for changing plates or for developing in the dark
room. The body of the lantern is composed of coloured fabric, so

will be so held by means of the button. To open the door, the
button is moved to one side, and the door opened. To shut the

door, it is simply pushed in, when it will slide over one of the

as to avoid the risk of breakage. The top and bottom are of

japanned tin, so constructed as to permit the passage of the air

necessary for combustion, without at the same time allowing any of

the actinic rays to escape. For illuminating purjjoses, night-lights

or any other convenient source of light may be employed. It is

compactly made, and, when not in use, occupies but a small com-
pass, being folded up flat and placed in a sliding case measuring
six inches long, four inches wide, and three-qnarters of an inch

thick. It is in every way commendable.

CARPET-BEATING MACHINEPtY.

[Patent No. 12,114. 1884.]—Mr. George Lamb, of Newtonhill,
near Aberdeen, lias introduced a machine for beating and cleansing

carpets, which consists of a large rectangular framework of wood,
about 20 ft. long by 6 ft. G in. broad, closed in, but provided with a
narrow opening along the side, into which the edge of the carpet

to be beaten is inserted. The carpet passes over an inclined plane,

constructed of bands of leather, and resting on fine steel springs,

which forms an elastic bed, through which particles of grit and
sand fall into a receptacle below. A shaft extending from end to

end of the machine, and adjusted so as to revolve at different

speeds, puts in motion three sets of beaters formed of connected
strips of leather, which strike the carpet with a succession of smart
blows, delivered uniformly over the whole surface.

The shaft is formed of a wrought-iron tube about 3 in. in

diameter, into which solid ends are inserted. These receive the
driving pulleys and enter the bearings, which have a large bearing
surface. Perfect rigidity and steadiness of movement in the shaft

is preserved.

The dust raised in clouds in the machine is instantly withdrawn
by an exhaust fan worked by the steam-engine, and expelled
through a tube leading outside the building.

The carpet is drawn into the machine by the action of the beaters,

and received on a wooden grating placed behind the bed. It is

slowly pulled back by hand, the strokes being meanwhile continued,

and this process is repeated a second or third time, after which it

is generally found impossible, by the application of a cane, to detect

any remaining dust.

The carpets, which may be of any make, being exposed to elastic

strokes on an elastic bed, run no risk of being torn or otherwise

injured.

Theee is, it is said, every probability that Lord John Manners'
1 Amendment on the Telegraphs Bill, in favour of free addresses,

will be carried. In that event, the Postmaster-General will, it is

anticipated, abandon the Bill, and the introduction of cheap tele-

grams will be postponed for another year.

The Pall Mall Gazette states that the sewers in Enfield have been
discovered to be laid with open joints, without cement or puddling,

so that the gravel beneath has become saturated with leakage.

There are said to be several well in the neighbotirhood, and serious

consequences are anticipated.

At the half-yearly meeting of the North British Railway Com-
pany, the chairman stated that he was hopeful that the Tay Bridge
would be finished within the coming year, and the Forth Bridge
was making very satisfactory progress. The dock at Silloth is also

partially completed.
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d^ur Cftessi Column*
By Mephisto.

THE CENTRE f4AMBIT.

{Contimied from p. 249.)

If we discard 5. P to K5 thero is not left any move by which
^Vhite may hope to turn the posi-

Blace. t.Ion to account for an immediate
attack. Thero are several moves
at White's disposal, which ought
to result in bringing about a hard
game, suitable to the style of many
jilayers, especially in match play.

White can continue the barren
fight by playing 5. B to Q2,
5. B to Q3. If 5. P to QR3
Black's KB is confined to K2, but
then nothing can prevent Black
from playing P to Q4. White
will attempt to Castle on the Q's
side. On the whole the game is

alike in feature to the Ginoco
Piano, and, like that opening, the
outcome in evenly contested games

would be a draw very often in favour of the second player. We
give a fine, although unsuccessful, specimen of this opening.

White.

CONSULTATION GAME.
(Played at Berlin, September 19, 1881.)

Cextre Gahisit.
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THE RUDDY ECLIPSED MOON.
By Richard A. Proctor.

MR. W. MATTIEr WILLIAMS, whose views

respecting the physics of astronomy have been

suggestive and interesting, even where not theoretically

sound, has maintained with his customary ability and
liveliness the theory that the moon has a heated tufaceons

surface, showing a red glow due to a temperature of about
600" Fahrenheit [Gentleman's Magazine for February,

1882); and he attributes to this high temperature the

ruddiness of the moon at the time of total eclipse. I am
not proposing to attack this theory, which seems fully

entitled to die a natural death : otherwise I might point

out that Prof. Langley's refined experiments with his

delicate heat-measurers, indicate for the moon's surface

even when she is full, or exposed to the full blaze of sun-

light, a temperature many degrees below the freezing-

point. I might also dwell on the circumstance that nearly

three hundred years ago a black eclipse of the moon was
observed by Kepler, when not a trace of the moon could be
seen during part of the totality though the stars were
shining in a clear sky. On three occasions since then the

moon has been lost to view, even to telescopic view, at the
time of mid-totality. This at any rate would dispose of

that part of Mr. Williams's theory which involves the
cooling down of the moon measurably within comparatively

short intervals of time,—as between the eclipses of 2.'5rd

August, 1877, and December 6th, 1881. But in truth the

red-hot moon theory needs no a posteriori attack, being
altogether devitalized by h jyriori disease.

What is really worth correcting is Mr. Williams's mis-

taken argument respecting " the usually accepted theory of

the red moon within the shadow." (Even correct theories,

I may remark in passing, are usually more valuable for the

facts they co-ordinate than for their own intrinsic merit,

—

and it may be noticed frequently that an erroneous theory

does more harm through the false ideas associated with it-
false ideas respecting facts—than because of its own in-

herent falsity.)

This " usually accepted theory " Mr. Williams evidently

misunderstands. And when a man of his ability and clear-

sinhtedness misunderstands a theory, wo iiiuy take it for

granted that many others must misunderstand it too. 1

rtinember that the pri'sent Astronomer Royal, in dealing

with Mr. Ilrett's amusing theory about Venus, as a shiny

nietallie planet enclosed in some sort of vitreous shell

showed manifest misapprehension of the way in which the

refractive action of a planet's atmosphere bends t.ho sun's

rays round the planet's body, geomctrieally intervening

between the sun and the observer on earth. Wo may be

well assured multitudes of " general readers " err, when
mathematicians and physicists—oven though it be but

through carelessness—go astray as Mr. Christie and Mr
Williams have done in this matter, though not both in the

same way.

The usually accepted theory, says Mr. Williams, is that

the illumination of the moon in shadow is due to the re-

fraction of sunlight by the earth's atmosphere and the

transmission of the lw!li;/ht of the lover almos/ilieric strata.

The first jiart of this is right, the italicised portion is alto-

gether wrong. It is not the transmission of the twilight

of the lower atmospheric strata, but of the sun's very own
rays, which causes the red light of the eclipsed moon,—

a

very different matter. Indeed the mistake is so utter that

when I first read the above sentence, I thought it was only

a carelessly worded expression of the real fact. But one

has only to read on to see that Mr. Williams imagines the

usually accepted theory to explain the red light as due to

the ruddiness pervading our atmosphere at the time of

evening and morning twilight. He quotes a sentence of

Sir John Herschel's in which reference is made to the tints

of our glowing sunsets, a sentence which might readily

mislead any one who had got hold of the erroneous idea

Mr. Williams has adopted. The atmospheric strata, says

Herschel, " will impart toall theraysthey transmit theruddy

hue of sunset, only of double the depth of tint which we ad-

mire in our glowing sunsets, by reason of the rays having to

traverse twice as gi-eat a thickness of atmosphere." This

of course is quite correct, but Herschel is talking of the

rays of the sun on their course from the sun to the moon,

not of the transmission to the moon of the rays from our

illuminated air. " According to this," proceeds Mr. Williams,

speaking of Herschel's remark as misunderstood by him,
" the eclipse of October 4 should have shown the moon as

an excessively ruddy ball, for we have had excessively

' ruddy hues of sunset ' all over the world of late, and on

the date of this eclipse the sunset was especially magnifi-

cent, in this part at least." Of course, if the rays of the

sunset skies transmitted through our air were the cause of

the ruddiness of the moon, this argument would be perfectly

just : but the ruddiness of our skies indicates just the

reason (probably) why the moon looked so dark on October

4. As Mr. Williams himself says, in trying to explain

why his red-hot moon could not show (poor thing !) on

October 4, the recent sunset glows indicate the extinction

of a large amount of red—" quite as much as the eclipsed

moon," he proceeds, " heated to 600°, is supposed by my
theory to radiate." If the sun's rays stop on their way to

light up our atmosphere with an unusual amount of ruddy

lustre it stands to reason they cannot get through in usual

amount to light up the moon's surface during totality.

Farther on, Mr. Williams speaks of a stratum of air two

miles high being all that can be illuminated by the sun's

rays, and then compares the earth shine of the new moon,

which is due to the light reflected by the whole surface of

the earth with the sun shining fully upon it, on the one

hand, with " the little burnished edge of the circular out-

line of the dark earth which shines upon the moon during

the eclipse" on the other. It is manifest that it is siinlil
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matter, a burnished edge, he is thinking of, not the sun
himself t^rought into view in the form of a ring all round
the earth, as is really the case. The fiue ring of light,

which he compares in area with the whole surface of the

eirth (more effectively illuminated, as he supposes) is in

reality not an illuminated ring at all, but self-lumiuous
;

its brilliancy is not the same as (or, as Mr. Williams
supposes, even much less than) the brightness of the sunlit

earth, but hundreds of thousands of times greater. This is

not a point open to doubt, and therefore requiring demon-
stration, though it may need (and indeed appears to need)

explanation. But if proof were needed it would be found

in the corresponding case of the arc of light seen round
Venus during transit in 1874, and partially during the

transit of 1882, when however the air of Venus would
seem to have been more cloudy and less of it therefore

available for the work of bending sun rays : for the arc of

light left its photographic record as quickly and sharply as

the light from the sun's disc, showing that it was not

reflected sunlight, but the sun's own light slightly deflected

only on its course.

The actual condition of things during the time of total

lunar eclipse is, I find (from talking the matter over with

many), very little understood. For instance many speak

of a ring of light round the moon as if a total lunar

eclipse were always central, which is far from being the

case ; or as if at any rate some point of the sun's iace were

directly beyond the earth's centre as supposed to be seen

from the moon, which again is not the case. And then

the way in which different layers of our atmosphere work
to raise the sun into view is not at all understood by

certainly 999 out of 1,000 who have read the usual explana-

tion of lunar eclipses. Fig. 1 represents the case of a

central total eclipse—central, however, only as supposed to

be seen from a single point on the earthward lunar face.

Fig. 2 represents the case of a non-central total eclipse.

In one case the sun is distorted into a uniform ring, in the

other into two meniscus arcs of unequal extent, and of

unequal breadth.

But let us examiue the matter a little more closely.

The refractive power of our atmosphere is such that

under favourable conditions the setting sun is raised about

35 minutes of arc or by more than his own diameter.

Doubling this, we find the greatest amount of deflection of

solar rays in passing into our earth's atmosphere and out of

it, on its way towards the moon, to be about 70' of arc.

Now the earth as seen from the moon appears nearly two
degrees, or more exactly, about l-j",, deg. in width. So that

if the sun were a bright point just beyond the earth's centre,

as looked at from the moon, he would only require to have
his rays bent round .', "ths of a degree, or 57', to be seen as

a ring all round the earth. With the actual deflecting

power of the earth's atmosphere, he would be more than
sufficiently lifted into view, which means that instead of

appearing as a ring just touching the earth's edge, he would
appear as a ring slightly separated from the edge of the
earth's disc.

Appearing really as a disc, 32 minutes of arc in diameter,

as seen from the moon's distance, the sun when centrally

behind the earth as in Fig. 1, would come within 41 minutes

(57 less 16) of the earth's edge, all round—that is the dis-

tances S s, S' s', would all be 41 min. The earth's air would
lift the sun then well into view. But not only so, parts

hei/ond the centre, so to speak, would be lifted into view.

A point as A, on C S' for example, would be lifted into

view not only towards s' but towards «. This would hajipen

close up to S', though S' itself, being 73 minutes (57 plus

16) from s, would not be lifted into view near s,—at least

not usually. When the earth is at her farthest from the

moon so as to look smallest, and the sun at hia nearest so as

Fig. 2.

to look largest (as at or about Jan. 1) S' would be brought

into view towards s as well as towards »•'
; only at s this

))oint of the sun would be seen on the very verge of the earth's

disc, while at s' it would be raised above the earth's edge.

Usually, all the points along a line S C A of the sun's

face (A close to S') would be brought iuto view at s, in the

form of a very short line s a, extending from the earth's

edge at a to a height of perhaps about 2^1 miles. (The

height of the point s would be determined as that at which

the atmosphere would have power to deflect the sun's rays

41 minutes, or when the horizontal refraction would be

about 20.', minutes. I know of no experimentally-obtained

formula—and no other would be trustworthy—which would

show at what height above the earth's surface the sun on

the celestial horizon would be raised any given amount by

refraction.) A line as B S' on the sun's face would be seen
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in the form of a line h S' on the earth's edge. The part

B A would be seen on both sides of the earth.

As this holds for every diameter of the sun's face, it

follows that the ring seen round the sun would be a very

singularly distorted image of the sun ; one may say there

would be two images of the sun. Out.<;ide the circle into

which the point C would be transformed, a circle very close

to the earth's edge, there would be an image of the sun in

the form of a rinsr, such as would be jiroduced if a bright

circle were dixided into an infinite number of sectors, and

each were carried a considerable distance (the same for

each) radially from the centre, all of them shortening

equally as they retreated, and also widening so as to form

a complete ring. Inside the circle into which would be

transformed, there would bo another circular image of the

part of the sun inside the dotted circle A B D E, a ring

image svich as would be produced if a bright circle were

divided into an infinite number of sectors, and each were

carried a considerable distance (the same for each) radially

across and then from the centre, so that they would go to

the opposite sides from that which they had before occu-

pied, shortening and widening as they went, so as to form

a complete ring.

Fig. 3.—IIlnBtrating the digtortion of the sun's face, around the
disc of the earth, as supposed to be observed at the time of central
total lunar eclipse from the moon.

An idea of the actual distortion of the solar diac in this
way (in the case where the eclipse is central and the whole
breadth of the sun is supposed to be just lifted into view all

round) may be conveniently obtained from Fig. .'!. Here
A B E D ia supposed to represent the sun's disc, A B, D E
the spot zone.", P Q the outline of the earth's disc ; and the
ring-shaped double image of the sun formed around the
earth is supposed to be enormously exaggerated in width,
so as to form the double ring ah ed a I' e' dJ, c c' represent-
ine the circle into which the centre C of the sun's face is

altered. If we imagine the double-ring image compressed
into the form of a very narrow ring of uniform width, the
true nature of the distortion of the solar image would be
represented. The row of large spots A B (purely
imaginary, of course) is altered into the arc a i on the outer
part of the rin?, and into the arc a' V on the inner part,
while the row D E is altered into the arc d e on the outer
half and into the arc d' e' on the inner half.

The di^fortion where the eclipse is not central is ditlerent.

In such a case as i.s illustratrd in Fig. 2, there is a cnmplete
image of tlie sun as at k s //*•' (the points thus n-.arked cor-

responding to the points KS K'S' of the solar disc) on one
side of the earth ; while on the opposite side there is an
image I s' I' b of the portion L S' L' B' of the sun's face. Of
course the breadth of these distorted images is considerably
exaggerated.

The student will find it a useful exercise to indicate the
distortions corresponding to other cases, as when the
central point C falls within S K K' but not centrally, at C.
So the case corresponding to the transit of Venus or

Mercury, where the disc of the ])lanet is small compared
with that of the sun, will be found interesting to deal with.

Hereafter I may consider transits of Venus and Mercury
in a separate paper.

It remains only to consider how much light may reach
the moon in this way during central totality.

Taking il miles as the probable extreme height of the
parts of the atmosphere effective in lifting the sun into
view (that is, supposing a s, b s, in Fig. 1 severally equal
to 21 miles) and further supposing the air as clear as
possible, and free from cloud or dust, we may perhaps
assume the intensity of sunlight reduced no more than
one-half by atmospheric absorption. By this I mean that
the average absorption for the ring s es' <Z (Fig. 1) is one-
half. In this case, we should get the maximum amount
of illumination. We have only to compare, then, the ap-
parent area of the ring sds'd' -with the apparent area of
the sun, and to take this absorption into account to be
able at once to determine how much light the moon can
receive at a point on her surface where the eclipse ia

absolutely central. At other jioints of course she will

(under similar conditions) receive more light.

Now remembering that C« (Fig. 1) represents 57', and
CS 16', we have, since «s= 2.',-^3960 C a.

ring s e s' d' : disc S S' : : 2 jr 57 < (16)-
2x3960

: : 285 : 3960 x 2.")6

or light from
s « s' d! : full sunlight : : 570 : 3960 x 256

: : 57 : 399 x 254 approximately.
'

- :: 1 : 1778

Supposing the air so far wanting in clearness that the
average brightness of s e s' d' was but the twentieth of sun-
light, the minimum illumination of the moon's disc would
be still onel7,780th of sunlight illumination. Now if the
earth's albedo or light- reflecting power is about the same as

the moon's, which may fairly be assumed, then her light

when full in the moon's skies, as when she is illuminating

that part of the new moon which is sometimes called " the

old moon in the new moon's arms," is about one-46,000th
part of sunlight, or less than one- third the light illuminating

the moon's surface during total eclipse if the earth's air

absorbs nineteen-twentieths of the sun's light, and less than
one thirtieth of that light if the air absorbs (on the
average) one half of the sun's light. It must be remem-
bered too that we have comparatively imperfect means of

measuring the amount of light coming from the earth-

illuminated parts of the new moon, the contrast with the
sun-illuminated part being so great. During partial lunar

eclipse the earth's shadow looks very much darker than
when totality has bfgun, and the contrast with the un-
eclipsed parts no longer deceives the eye.

Of course, if there are cloud banks round any part of the

circumference adhe. Fig. 1, the illumination of the ring

s e ,s' d is correspondingly reduced,—as indeed the area of

this ring is reduced. If there were conceivably clouds
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floating 2^ miles above the eaitli's surface over the whole
lone foreshortened into the circumference aeh d the sun's

light would be wholly lost. Something like this must have
been the state of things when Kepler, WoUaston, and others

saw the dark lunar eclipses which have been recorded by
them. It is easily seen that the range of possible illumina-

tion varies from absolute darkness to some thirty times full

earthlight, or more than 400 times full moonlight. Pos-

sibly taking into account the circumstance that there is

only one point on the moon's disc where the eclipse is abso-

lutely central, we may get, under very favourable condi-

tions, 500 times full moonlight from a (so-called) totally

eclipsed moon.
• r-

Since the above paper was begun, several weeks since,

I have observed that Mr. Baxendell has endorsed (at a

meeting of the Astronomical Society of Liverpool) Mr.
Williams's mistake.

OUR HOUSEHOLD INSECTS.
By E. a. Butler.

COLEOPTERA {coniinued).

THOUGH Xeslobium tessellatum is the principal beetle

which, in this country, has been identified with
Death-watch tickings, it is not alone in this claim to the

character of harbinger of death ; Anohium douiesticum also

ticks, and has, no doubt, scared many a rustic equally with
Xeslobium. Ono entomologist, at least—the indefatigable

Professor Westwood—once kept a regular diary of its tick-

ings, the particular specimens whose doings were chronicled

being inhabitants of a wooden mantel in the Professor's

study ; they ticked at intervals during the winter months
as well as at other seasons, though at such times the noises

could scarcely have been intended, as they probably are

iluring the warmer months, as an exchange of compliments
between love sick couples.

Notwithstanding the obscurity and retirement of their

life, these wood-boring beetles have not managed to escape

the attacks of parasites. Several species of ichneumon flies

and other allied insects prey upon them, and the delicate

little gauzy-winged persecutors may sometimes be seen run-

ning about hither and thither over Anobium-infested wood,
in maternal anxiety to find a suitable nidus for their brood.

Some, too large to enter the burrows, are furnished with a

long ovipositor with which to reach their victim?, into

whose bodies they insert their eggs. Others are small

enough to enter the burrows bodily, and hunt their prey
like a ferret after a rabbit. One of these latter, Theocolax

formiciformis, superficially something like a minute ant,

in consequence of the absence of wings, I have obtained in

considerable uuoibers from a colony of Anohium domcsticum
which had established themselves in an old aquarium
stand.

Yet another member of this family of wood-borers, of

very similar appearance to Anobium, sometimes does con-

siderable damage to woodwork. It is especially partial to

willow-wood, in which it makes neat cylindrical burrows.

It is called I'tilinus pectinicornis (Fig. 1), and the specific

name refers to a remarkable peculiarity in the antennoe of

the male, the sex which, for a reason that will appear pre-

sently, is most commonly seen. It may be recognised by
its extremely cylindrical reddish-brown body and rather

swollen black thorax. The antonnaj are marvellously beau-

tiful ; instead of being composed of a mere string of simple
joints, such as constitute those of the allied species, and, in

fact, of beetles in general, they appear, when fully spread

out, like two pieces of deep fringe. This results from each

joint, except the two at the base and the one at the apex,

carrying a lateral appendage generally far longer tiian

itself. The apical joint is itself of the same form as these

appendages, so that altogether there are nine of them ; but
the one nearest the base is much shorter than the rest, and
seems little more than like a stout tooth, while the last

seven, which are of nearly equal length, are several times

as long as the joints to which they belong. Antennae of a

similar character occur in a few other British beetles,

though in none is the peculiarity so greatly exaggerated as

in the present species.

It is not easy to conjecture the raison d'etre of this re-

markable feature, for there seems to be little in the habits

of the insect to account for its differing from its congeners
in 80 peculiar a way. It can scarcely be merely a sexual

distinction, but seems to point to some greater acuteness in

the organs of sense, perhaps necessitated by the fact that

the female rarely leaves her burrows, only advancing to the

entrance thereof to receive the addresses of her lord and
master, who, on his part, remains on the outside, and con-

ducts his courtship from that position. It is a curious fact

that the males of certain moths, which have similarly

complex antenna;, possess also a marvellous power, quite

independent of sight, of detecting, even from great distances,

the presence of a virgin female of their own species.

Fig. 1. Ptilinus pectinicornis (male).

Ptilinus is sometimes terribly destructive to timber, and
apparently the most remarkable instance on record of this

undesirable characteristic is one given by Westwood, who
states that a perfectly new bed-post (those were the days of

the great four-posters that lumbered up our fathers' bed-

chambers) was, in the space of three years, completely

destroyed by countless numbers of these insects. But
such depredations are necessarily becoming more and more
things of the past, and in these days of iron bedsteads, &c.,

Ptilinus, and others of that ilk, must be beginning to find

that they have fallen on evil times, and that the conditions

of life are not nearly so favourable as they used to be in

the happy days of old. I have found it also in a printing-

office, where, in the abundance of wooden " plant " stored

up, it must have discovered a perfect mine of wealth.

Anobium domesticum is not the only representative of

tliAxt genus in our household fauna ; another is A. paniceum,

a shorter and broader insect of somewhat paler colour. It

is almost omnivorous in its tastes, attacking any sort of

vegetable substance that may fall in its way, though less

of a wood-borer than its relative ; such things as dry

bread, biscuits, rhubarb root, ginger, wafers, and even so

unlikely a substance as Cayenne pepper, have been

greedily devoured by it, and it has also not unfrequently

attacked ship's biscuits, riddling them through and through,

and damaging them to such an extent as to render them
quite unfit for human food. Nor does it make any differ-

ence if the vegetable matter is not in its primitive con-
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dition, but has had its character so much altered as is

mvolTed in having passed several times through the hnnds

of the nianufactuivr ; thus, paper will furnish it with an

enjoyable meal, and books even yield it ;)/i//sica/ sustenance.

A curious case of the latter is recorded of eitlier this

insect or some closely-allied species ; twenty-seven folio

volumes in a public library were perforated in a straight

line by one and the same insect, and so regular was the

tunnel that a string could be passed through the whole

length of it, and the entire set of books lifted up at once

thereby—a tolerably clear proof that the library, or, at any
rat*, that particular portion of it, could not have been in

great request with human bookworms, or the insect ditto

would scarcely have found its course so entirely unimpeded.
Drawings, and even paintings, have also been destroyed

by this insect, and on one occasion it invaded the sacred

seats of learning and made away with some Arabic manu-
scripts in a library at Cambridge, and at another time

wrought havoc in the herbarium of a botanist. The powerful

jaws of the larva, too, are not deterred even by a thin

coating of metal, for ^Vestwood records having seen tinfoil

jjerforated by it, no doubt for the purpose of pDfering some
treasure contained beneath.

So, while A. domesticum destroys chairs, tables, picture-

frames, cupboards, floors, ic, and sometimes terrifies

nervous old ladies by its ticking, its relative A. paniceum
attacks the stores of comestibles, works of art, and litera-

ture of the dwelling, and between them they would, in the

course of time, if unchecked, produce terrible ruin. When
found in woodwork out of doors, the direct damage insects

of this kind do by the actual excavation and devouring of

the wood is not the only injury for which they are

responsible ; for damp air enters the substance of the wood
through the burrows, and meeting with the excrement
which is stored in great quantities in the burrows, renders

it a good basis for the growth of microscopic fungi, whereby
the decay of the wood is accelerated.

(To be continued.)

THE EVOLUTION OF THE SENSE
OF BEAUTY.

By Constance C. W. Naden.

(Continued from p. 309.)

OUR inquiry into the origin of the love for brilliant

hues and varied contours receives a partial answer
from the obvious utility of the sense of colour, and still

more of the sense of form. Mr. Grant Allen shows that

the colour sense in insects has probably been developed in

connection with the flowers on which they feed, while that

of birds and of mammals has simDarly been developed in

connection with fruits, and that in both cases the faculty

thus evolved has been secondarily applied in the selection

of gaily-coloured partners. " If," he says, " the eyes of

insects were capable of distinguishing these bright colours,

in however imperfect a degree, it would naturally follow

that the hues would go on deepening from generation to

generation among the plants, while the perception would
go on sharpening itself from generation to generation

among the insects. For while the flowers which thus be-

come more and more readily distinguishaVjle by their

fertilisers would thereby better secure the chance of de-

scendants, the insects which most readily distinguished

flowers would thereby secure for themselves the greatest

amount of the available food-stores."* Similar reasoning

* "The Colonr-sense : its Origin and Development," p. 40.

may be applied in the case of birds which live on fruits and

on resplendent insects, and the samo nerve-structure which

enables a bird or butterfly to discern the colour of its fooi\,

will, of course, enable it to discern the colour of its mate.

It is further shown that the most brilliantly-coloured

animals, as butterflies, ro.»e-beetles, humming-birds, barbets,

parrots, macaws, toucans, fruit-pigeons, frugivorous li?jirda

and quadruniana, are those which live on the most bril-

liantly-coloured food, while, conversely, carrion-feeders and

nocturnal and carnivorous animals are generally dull of

hue.

But all this, as ^Mr. Allen points out, does not in any

way explain the loi-e of colour , neither, I may add, do the

very evident advantages of a clear discrimination of form

explain the love of special shapes.*

We must leave the track which we have hitherto fol-

lowed, and look a little deeper for our explanation. It is

a well-known physiological fact that the normal—that is,

the natural and healthy—exercise of any function is

pleasurable. + It is naturally pleasant to the eye to look,

to the ear to hear ; except when the sights or sounds pre-

sented are in some way immediately harmful, and therefore

painful. Even were this not an induction, we might deduce

it from the theory of natural selection. An animal which

found its vital activities irksome would soon succumb to

more energetic congeners. To say that any being would

rather not see, or hear, or smell, or taste, or touch, or feel,

or think, is practically to say that it would rather not live,

and, consequently, that it would not be likely to take

very efficient measures to keep itself alive. The survivors,

then, will generally be those which not only have the

greatest fulness of life, but also the greatest enjoyment of

life ; and both endowments will usually be transmitted to

the offspring. Hence we may conclude that so long as

no direct pain, and no inherited or personal experience,

testifies against a sound or sight, it will be more or less

agreeable to a healthy organ. Till proved guilty, it is not

only innocent, but welcome.

Since exercise is in itself a gratification, the amount of

gratification will, within certain limits, depend on the

amount of exercise, and therefore upon the strength of

the stimulus. These limits are reached when the organ

begins to feel fatigued ; that is, when it gives warning

that it is unable to do very much more work, and asks

for a holiday. This happens when the waste of tissue

exceeds the immediate repairing power. The greatest

pleasure is therefore derived from the maximum of activity

with the minimum of fatigue, j

This depends upon two conditions. First, the stimuli

must be varied. They must appeal either to different

organs, or to different parts of the same organ, so that one

part may not suffer from weariness while another sutlers

from inertia. When one set of cells has for the time outr

worn its power of enjoyment, another set must be called

into play fresh from its sleep, exquisitively sensitive, and

eager to spend its accumulated energies.

* Perhaps I may say that the next few paragraphs were written

before I had read Mr. Grant Allen's " Physiological yEstheticB,"

and that, when I did read the book, I was pleased to find that I

had hit npon a similar line of argument, and, in one case, npon

nearly the same formula.

t I do not except even the functions of those organs, or parts of

organs, which do not receive afferent fibres from the cerebro-spinaf

system. Normal secretions, digestion, circnlation, and respiration,

though not distinguishably pleasurable, unite to produce that state

of hien-aise known as good health ; which is, as it were, the back-

ground and matrix of all other pleasures.

X Mr. Allen's formula is " the maximum of stimulation with the

minimum of fatigue." This, however, seems open to objection,

since activity and the consequent enjoyment do not always increase

directly with the stimulus.
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The second condition of easy action is smoothness or con-

tinuity. A rapid succession of stoppages and renewals in

the activity of any organ, caused by the quick withdrawal

and return of its appropriate stimulus, is unpleasant,

because the organ is constantly trying to acoommoddte
itself to altered circumstances, and never has time allowed

it for complete fruition. This second condition should be

carefully remembered, because it is the basis of some of my
future arguments.*

We can now see that the love for light and colour is

not a product of natural selection, though without natural

selection it could not have been perpetuated. The first

animal which developed a dim colour-perception would from

the outset find pleasure in exercising the new faculty. As
the animal grew and throve, the multifarious stimuli con-

veyed to it Irom the external world would incline it to free

exercise of all its parts ; and any slightly excessive exercise

of the dawning .sense would bring a larger supply of nutri-

ment to the new and as yet unstable organ, tending to

improve and to diversify its structure, and to make it better

able, and therefore more i-eady, to [)erform and to vary its

functions. Increase in efficiency would mean increase of plea-

sure, and the pleasure, by inducing greater exertion, would in

its turn promote efficiency. Such evolution could, of course,

not take place (at least in these early stages) unless the added
.sense were more or less serviceable to the organism. But
manifestations similar to those which we associate with the

pleasures of vivid sensation are observed in some creatures

which we can scarcely credit with consciousness. The
objective—that is, the physical—side of the process is

present; but the subjective— that is, the mental—has yet

to be developed. Mr. Romanes! tells us that the tiny

Englena Viridis—a mere speck of jelly—" definitely seeks

the light It prefers the blue rays [probably because, for

some unknown reason, they act upon it more strongly than

the other rays of the spectrum]. A colourless and trans-

parent area of protoplasm iu the interior part of its body
is the most sensitive." Actual organs of sight first occur

in the medusae, which " seek the light folio wing a lantern

moved round a bell-jar containing them in a dark room,"

while " starfish and eclimi crawl towards and remain in

the light, even though of such feeble intensity as scarcely

to be perceptible to human eyes." Yet, whatever may be
said of meduspe and starfish, it is difficult to credit our

little Englena with what is usually called sensation.

Here, then, we have to state our law a little differently,

substituting "well-being" for "pleasure," and "waste"
for " fatigue." The greatest well-being is derived from the

maximum of activity with the minimum of waste. The
vigorous discharge of any function, when n )t carried to

great excess, reacts beneficially on the organism as a whole.

Therefore, those organisms which court varied stimulation

are the most likely, other things being equal, to survive

and to replenish the earth.

As we ascend in the scale of existence, consciousness

emerges, and this well-beiug is translated into its subjective

correlate—pleasure. Flies and mollis even commit suicide

from sheer love of light. Bees, as we have seen, are

mercenary in their fondness for colours ; but this cupboard-

lovo is probably mingled with a purer passion. Sir J.

Lubbock finds that they chiefly afi'dct orange and yellow,

and that they like blue next best. It is in birds, however,

that we have the first trace of something like human
nestheticism.

{To he continued.)

* It is, indeed, tlio chief poiut ia which my theory differs from
that of Mr. Allen.

t " Mental Evolation in Animals." .. ;;-

THE YOUNG BLBCTRIOIAN.
By W. Slingo.

(Coniinued from p. 303.)

TAPPING.

EX. XLIX.—One of the most essential, and withal one
of the simplest, processe.s iu the manipulation of

tools is that of "tapping " or preparing a female or internal

thread into which a screw is to be driven. In order to

tap successfully, attention to a few precautions, insignifi-

cant as they may at first sight appear, is absolutely
necessary.

In the first place a hole must be bored by means of a drill

(Ex. XXIX., kc.) in the piece of metal to be tapped, the
size of the hole being equal to that of the tap at the bottom
of the thread ; that is to say, if the tap were deprived of its

threads, the remaining piece of wire should just pass into

or through the hole. This is most important, as, if the

hole is too small, the tap, in forcing its way through, has

to remove more metal than would be involved in simply

cutting the thread. The consequence of throwing such
work upon the tap is frequently a fracture, due to the
torsion exerted. On the other hand, if the hole is made
too large, there is not sufficient metal to give a fully-formed

thread.

The hole being duly made, proceed to tap it. Hold the

tap firmly between the jaws of a hand-vice (Ex. XXVIII.)
(the tap being provided with a flat end for that purpose),

and screw it gently and carefully into the hole. As in

making the tap, so in using it to tap a hole, the tool should
be turned only so long as it progresses with a moderate
degree of freedom. When resistance to the forward
motion is experienced, the tap should be turned backwards
slightly to relieve the strain exerted upon it, and the

forward movement then repeated, this being continued until

the entire thread is produced. It is imperative that the

axis of the tap should correspond with the axis of the hole.

The result of failing to secure this is that, supposing a flat-

headed screw to be subsequently driven into the hole, it

will not go right home, one side only of the head being

able to come into contact with the metal.

So far as concerns the fixing of the work to be tapped,

it may be secured in the table-vice (Ex. XXVI.), but it will

often be found preferable to hold it in the left hand, the

taj) being worked with the right hand.

When tapping a deep hole bored only a part of the way
through a piece of metal, the tap should bo removed
occasionally, and such cuttings as ma}' be in the hole

removed. Care is necessary to avoid driving the tap too

far into such a hole ; it should never be allowed to jamb
against the bottom of the hole, or it will stand a good
chance of being broken, and that would not be the worst

part of the mischief, for the lower portion of the tool

would be left in the hole and the work probably spoiled.

A HOME-MADE SCREW-PLATE.

Beginners often experience considerable inconvenience,

or, rather, annoyance, in using the screw-plate for the pre-

paration of screws. This want of practice often results in

the breakage of a screw under manufacture in the screw-

plate, whereby the plate is more often than not rendered

subsequently useless so far as that hole is concerned. At
the best, such a trouble must seriously injure the plate. It

is advisable, therefore, the taps having been once made, to

use the plate as a standard, and with the taps to prepare

other plates for general use.

Ex. L.—A simple form of home made screw-plate is
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shown in Fig. 22, which will be found to have certain

advantages over the ordinary plate, amongst them being

the fact that the dimensions of the screw may be accu-

rately obtained : the smooth hole near one end of the plate

being equal to the size of the screw at the top of the thread ;

and the smooth hole at the otlier end, equal to the size at

the bottom of the thread ; the two side lioles are provided

with cutting edges (Ex. XLIV.) and threads of which the

other two holes are the dimensions. The use of such an
arrangement is that with the aid of the larger smooth hole

the wire from which the screw is to be made may be of

e.xactly the proper gauge, this hole affording also a ready

means for ascertainiug which is exactly the right tsp (so

far as its diameter is concerned) to be employed for pro-

ducing the corresponding female thread. This hole oflers a

further advantage, inasmuch as it euables one to determine

the accurate dimensions of the drill necessary to provide

smooth holes through which it may be necessary to pass

the screw. The small hole affords an opportunity for mea-
suring the size of the drill to be employed in making the

hole which is to be provided with tlie thread.

To make this convenient little plate,

procure a piece of bar steel, about three-

eighths or half -an -inch wide, and an
eighth-of-an-inch thick. With the aid

of a three-square or half-round file, cut

off a piece two inches or thereabouts in

length (Ex. XXIV.). In the event of such

a piece of metal not being at hand, an
old flat file of approximately similar

AT

Fig. 22.

dimensions may be used instead, first

softening it by carefully and uniformly

heating it to a cherry red, then placing it

in a quantity of hot ashes and leaving it

there until practically cold. When softened

it may be cut to the required size, and
the holes drilled in positions as shown in

Fig. 23. Pijr. 2i.

the illustration (Fig. 22). The requisite diameter of the

smaller hole may be determined by passing a drill or a
piece of wire through the hole in the standard screw-

plate. The diameter to be given to the larger hole may be
determined by measuring the external diameter of the

corresponding tap with a pair of callipers (see next article),

or by cutting a notch in a piece of sheet-metal just large

enough to admit the thread of the tap. These measure-
ments, of course, give the width of the blade of the drills

to be employed for boring the holes. The drill used for

boring the smaller hole must also be employed for boring

the two side holes, the thread being produced by the tap,

and the cutting edges by a three-square file. Prior to making
the cutting edges, the burr which will have been produced
by the tap on each face of the plate, should be removed by
means of a gentle application of a comparatively large

blade drill. It is possible that the file in producing the

cutting edges may leave them somewhat ragged. This

mtist be overcome by passing the tap through the hole

g&rUly. It would be well before doing this to smooth down

the groove produced by the above-mentioned file by means
of another of a very fine cut. The face of the plate may
then be smoothed by means of a fine file. The screw-]ilato

being thus completed only requires hardening (Ex. XXX.)
and tempering to a Iljlil straw colour (E.\. XXXI.).

SMALL DIE STOCK. •"

Up to a certain point—say for screws of an eighth of an

inch in diameter— the screwplate is all that could be

desired, or nearly so. It is to be noticed that the metal

from which a screw is being made is strained and E(juee/,ed

in the formation, resulting in diijhthj stretching the thread,

and so increasing the pitch. Again, where long screws are

being made, they are aiit to be bent to a greater or less

extent. So far, however, as we shall require it, the screw

))late will answer our purpose (Ex. XLI.). Another method

for making fine threaded scicws, and one which we shall have

to resort to when making screws of more than an eighth of

an inch in diameter, is to employ a "die stock " and "dies "

(Figs. 23 and 24). The stock consists of an iron frame

provided at one end with a fixed handle. At the other

end is a long thumbscrew which passes through the frame

projecting inwards.

The inner portion of the frame demands a little con

sideration, so far as its longer sides are concerned. For a

short distance at the end, near the screw, these sides are

fiat, but for the remainder of the distance they are provided

with bevelled extensions—that is to say, there are two

longitudinal faces, making an angle of about 120° with

each other, and 30° with what would otherwise be the fiat

inner side, of the frame. In this way two solid V-shaped

guides are produced, the use for which we shall see in

di^cu6sing dies. In Fig. 24, A and B, and C and D are

plans and elevations respectively of a pair of dies, which

are pieces of steel furnished with cutting edges and

thread for making screws. The V shaped tides shown

in A and B afibrd a ready for securing the dies in

the stock. They are introduced by first withdrawing the

thumb-screw, so as to allow them to effec't an entrance, when
they are pushed along the Vgnides, and the thumb-screw

driven in to the requisite distance. In the form of appa-

ratus shown (Fig. 23) there are dies of various sizes, and

each piece of steel (excepting the two end pieces) is provided

with two different-sized threads.

Our remarks on dies and stocks must, for want of space,

be for the pre.>-ent suspended, but we shall find occasion for

somewhat considerable auiplification at the next oppor-

tunity.

CRITICAL METHODS OF DETECTING
ERRORS IN PLANE SURFACES.

. • By John A. Brashear.

( Continued Jrom p. 329.)

NOTWITHSTANDING these defects of the two

systems I have mentioned, in the hands of the

practical workmen, they are productive of very good re-

sults, and very many excellent surfaces have been made by

their use, and we are not justified in ignoring them, because

they are the stepping-stones to lead us on to better ones.

In my early work Dr. Draper suggested a very excellent

plan for testing a flat surface, which 1 will briefly describe.

It is a well-known truth that if an artificial star is placed in

the exact centre of curvature of a truly spherical miiTor,

and an eye-jiiece be used to examine the image close beside

the source of light, that the star will be sharply defined and

will bear very high magnification. If the eye-piece is now
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drawn toward the observer the star-disc begins to expand,

and if the mirror be a truly spherical one the expanded

disc will be equally illuminated, except the outer edge, which

usually shows two or more light and dark rings due to dif-

fraction, as already explained. Now, if we push the eye-

piece toward the mirror the same distance on the opposite

aide of the true focal plane, precisely the same appearance

will be noted in the expanded star disc. If we now place

our plane surface anywhere in the path of the rays from the

great mirror, we should have identically the same phenomena
repeated. Oi course it is presumed and is necessary that the

plane mirror shall be much less in area than the spherical

mirror, else the beam of light from the artificial star

will be shut oflf, yet I may here say that any one

part of a truly spherical mirror will act just as

either side of the focal plane. I might go on to elaborate

this method to show how it may be made still more exact,

but as it will come under the discussion of spherical sur-

faces I will leave it for the present. Unfortunately for

this process, it demands a large truly spherical surface,

which is just as difficult of attainment as any form of

regular surface. We come now to an instrument that does

not depend upon optical means for detecting errors of

surface, namely the spherometer, which, as the name would

indicate, means sphere measure ; but it is about as well

adapted for plane as it is for spherical work, and Professor

Harkness has been using one for some time past in deter-

termining the errors of the plane mirrors used in the transit

of Venus photographic instruments. At the meeting of the

American Association of Science in Philadelphia there was

quite a discussion as to the relative merits of the sphero-

meter test, and another form which I shall presently

mention. Professor Harkness claiming that he could, by the

use of the spherometer, detect errors bordering closely on

one-five-hundred-thousandth of an inch. Some physicists

express doubt on this, but Professor Harkness has no

doubt worked with very sensitive instruments and over

very small areas at one time. I have not had occasion to

use this instrument in my own work, as a more

simple, delicate, and efficient method was at my com.

mand, but for the measurement of convex surfaces j

Fig. 3.

well as the whole surface, there being of course a loss
of light according to the area of the mirror shut oflf. This
principle is illustrated in Fig. 3, where a is the spherical
mirror, b the source of light, c the eye-piece as used when
the plane is not interposed, d the plane introduced into the
path at an angle of 45° to the central beam, and e the posi-
tion of eye-piece when used with the plane. When the
plane is not in the way, the converging beam goes back to
the eye-piece, c. When the plane, d, is introduced the
beam la turned at a right angle, and, if it is a perfect
surface, not only does the focal plane remain exactly of the
same length, but the expanded star-discs are similar on

Fig. 4.

know of nothing that can take its place. I will briefly

describe the method of using it. The usual form of the
instrument is shown in Fig. 4 ; ra is a steel screw working
in the nut of the stout tripod frame b , c c c are three legs

with carefully prepared points ; t^ is a divided standard
to read the whole number of revolutions of the screw
a, the edge of which also serves the purpose of a
pointer to read off the division on the top of
the milled head e. Still further refinement may
be had by placing a vernier here. To measure a
plane or curved surface with this instrument, a perfect

plane or perfect spherical surface of known radius must be
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used to determine the zero point of the division. Taking
for granted that we have this standard plate, the sphero-

lueter is placed upon it, and the readings of the divided

head and indicator U not<^d when the point of the screw a

just touches the surface/". Herein, however, lies the great

difficulty in using this instruuient

—

i.e., to know the exact

instant of contact of the point of screw a on the surface/'.

Many devices have been added to the spheromotor to make
it as sensitive as possible, such as the contact level, the

electric contact, and the compound lever contact. The latter

is probably the best, and is made essentially as in Fig. 5. I

am indebted for this plan to Ur. Alfred JIayer. As in the

previous figure, a is the screw ; thb screw is bored out and a

1/
d

Fig. 5.

central steel pin turned to fit resting on a shoulder at c.

The end d projects below the screw a and the end e projects

above the milled head and the knife edge or pivot point
reats against the lever /, which in turn rests against the

long lever g, the point h of which moves along the division

at/ It is evident that if the point of the pin just touches
the plate, no movement of the index lever </ will be seen ;

but, if any pressure be applied, the lever will move
through a multiplied arc, owing to the short fulcri of

the two levers. Notwithstanding all these precautions,

we must also take into account the flexure of the
material, the elasticity of the points of contact, and other
idiosyncrasies, and you can readily see that practice

alone in an instrument so delicate will bring about
the very best results. Dr. Alfred Mayer's method of
getting over the great dithculty of knowing when all four
points are in contact is quite simple. The standard plate

is set on the box g, Fig. 1, which acts as a resonator. The
screw a is brought down until it touches the plate. When
the pressure of the screw is enough to lift off either or all

of the legs, and the plate is gently tapped with the finger,

a rattle is heard, which is the tell-tale of imperfect contact

of all the points. The screw is now reversed gently
and slowly until the moment the rattle ceases, and
then the reading is taken. Here the sense of hear-

ing is brought into play. This is also the case when

the electric contact is used. This ia so arranged
that the instant of touching of the point of screw a,

completes the electric circuit in which an electro-

magnet of chort thick wire is placed. At the moment of

contact, or |)Prhaps a little before contact, the bt-ll rings and
the turning of the screw must be instantly stopped. Hero
are several elements that must be remembered, i'^irst, it

takes time to set the bell ringing, time for tlii^ sound to

pass to the oar, time for the sensation to be carried to the

brain, time for the braiu to send word to the hand to

cease turning the screw, and if you please, it takes

time for the haiid to stop. You may say, of what use

are such refinements f I may reply, what use is there in

trying to do anything the very best it can be done. If our

investigation of Nature's ])rofound mysteries can be par-

tially solved with good instrumental means, what is the

result if we have better ones placed in our hands ; and
what, we ask, if the best are given to the physicist 1 We
have only to compare the telescope of Galileo, the prism

of Newton, the pile of Volta, and what was done with

them, to the marvellous work of the telescope, the spectro-

scope, and dynamo of today. But I must proceed. It

will be recoguised that in working with the spherometer

only the points in actual contact can be measured at one

time. that the four points

Fig. G.

a a a a may all be normal to a true plane, and yet

errors of depression as at e, or elevation as at b, exist

between them, so that the instrument must be used over

every avaUable part of the surface if it is to be tested

rigorously. As to how exact this method is I cannot say

from actual experience, as in my work I have had recourse

to other methods that I shall describe. I have already

quoted you the words of Professor Harkuess. Dr. Hastings,

whose practical as well as theoretical knowledge is of the

most critical character, tells me that he considers it quite

easy to measure to „uinu °^ ^"^ ^'^'^^ with the ordinary

form of instrument. Here is a very fine spherometer

that Dr. Hastings works with from time to time, and
which he calls his standard spherometer. It is delicately

made, its screw being 50 to the inch, or more

exactly 001998 inch, or within 2100,000 of being

1-50 of an inch pitch. The principal screw has a point

which is itself an independent screw that was put in

to investigate the errors of the main screw, but it was

found that the error of this screw was not as much as the

•00001 of an inch. The head is divided into two hundred

parts, and by estimation can be read to 1-100,000 of an

inch. Its constants are known, and it may be understood

that it would not do to handle it very roughly. I could

dwell here longer on this fascinating subject, but must

haste. I may add that, if this spherometer is placed on a

I)late of glass and exact contact obtained, and then removed

and the hand held over the plate without touching it, the

difference in the temperature of the glass and that of the

hand would be sufficient to distort the surface enough to

be readily recognised by tlie spherometer when replaced.

Any one desiring to investigate this subject further will

find it fully discussed in that splendid series of papers by

Dr. Alfred Mayer, on the minute measurements of modern

science, published in the Srimtljic American supplements, to
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which I was indebted years ago for most vahiable informa-

tion, as well as to most encouraging words from Professor

Thurston, who is so well and favourably known.

'
(To he continued.)

THE EXPOSITION AT NEW ORLEANS.
.If By R. a. Proctoe.

THE Exposition at New Orleans ia certainly disappoint-

ing. The exhibits in what is called the Government
Building are indeed full of interest ; for here the various

States and Territoi'ies display their special jjroducts effec-

tively. Perhaps what struck me most in this part of the

Exposition was the eagerness with which some of the

Western States and Territories invite immigration, rather,

as I judge, immigration from other States than from abroad.

This is a significant feature of American progress ; and,

unless I mistake, marks one of the evil efi'ects of that

protective system which many Americans regard as the

palladium of the nation. In the other parts of the Expo-
sition we find what may fairly be described as a third-

class exhibition after the manner of the recent exhibitions

in London. There is nothing very new, and to walk along

several miles (suppose) of shop counters, is not very

attractive. So the exhibition is not proving a financial

success. It has naturally given occasion to much talk

about American trade. Oddly enough, many complaints

are raised about the small amount of trade which America
commands with other countries. This nation, which has
foolishly adopted a system of protection, meant to advance
American trade at the expense of that of other nations,

is now grumbling because their own trade has suffered

more than that of European nations. Even with the

West Indies and South America, Europe does four times

as much business as the United States can command.
" Europe takes the palm and the four fingers," said an
American recently, "leaving us the poor thumb." But
Europe has done nothing of the sort. It has been the
shortsighted policy of American party leaders, supposed
by the American people to be statesmen (Heaven save

the mark !) which has put America back fifty years, at

the very least, in regard to foreign commerce. Recog-
nising now, vaguely enough, the necessity of a wiser
and freer system, these blunder-headed politicians (keen
enough, though, when their personal interests are in ques-

tion) set about lowering the tariff, after a manner only less

mischievous than that in which they started their protec-

tive system. Take, for instance, the tariff on foreign

sugar. By lowering this, they are ruining the sugar business

of Louisiana. For how can the Southern traders possibly

stand competition with those of the West Indies, when
they have the high prices due to protection in manufactures,

ifec, to contend against ? That the high rates on sugar
were injurious to Americans generally, and therefore ought
to have been removed or lowered, is, of course, obvious

;

but it should have been equally obvious that they could
not be lowered by themselves without most injurious effects

on the particular trade they affect. These effects will be
quoted against free trade presently ; whereas they are in

reality due entirely to the utter ignorance of American
politicians regarding even the most elementary laws of

political economy.

—

A'ciccaatle Weekly Chronicle.

Iv the table in Mr. Gorham's paper, in the second column of

p. 322, "hundredths of an iach" should be thousandths of an inch.

THE KALEVALA.
By Edwakd Clodd.

VI.

IN the thirty-first rune a pathetic incident, which
has only indirect connection with the main story as

accounting for the death of the Northland maiden whom
Ilmarinen wedded, and for his subsequent career, is inter-

polated.

Probably it is a relic of some older version of which the

Kalevala and the Kalevipoeg are variants, for among the

Esthonians KuUervo is their ancient king and glorious

hero, who is to come again, like the sleeping heroes of other

myths and races, and bring them everlasting happiness

;

whereas in the Kalevala he is a despised serf, drudging
under the tyranny of a hard-hearted mistress. From be-

ginning to end the Kalevala bears traces of the foreign and
later influences to which it has been subject, resulting in

the displacement of older gods and heroes in favour of

newer and stronger ones, whose achievements, as in the
case of the metal-workers, eclipsed their own.

When Kalervo, son of Kaleva, was slain by his brother

Untamo, KuUervo sought to avenge his father's death, and
Untamo at last got rid of him by selling him to Ilmarinen.

whose wife made him her hind. In revenge for her harsh

treatment he, by enchantment, changed her cows into bears

and wolves, which he drove to the farm, so that when she

went to milk them she was torn to pieces. He then escaped

and made his way to the home of his childhood, where he
found his mother in grief at the non-return of his sister,

who had gone many days before to gather berries in the

forest, and who had not been seen since. So he set forth

in search of her, and on his way met a girl fair to look upon,

with whom he fell in love, and who yielded to his embrace.

As they travelled together, she asked him concerning his

kindred. " What is thy race, bold young man, and who
is thy father 1

" KuUervo answered, " I am the wretched

eon of Kalervo ; but tell me what is thy race and who is

thy father ? " Then said the maiden sadly, " I am the

wretched daughter of Kalervo. Ah ! would God that I

had died, then might I have grown with the green grass,

and blossomed with the flowers, and never known this-

sorrow." With this she leaped into the midst of the foam-

ing waves and found peace in the river of Tuoni, the Lethe

of the Kalevala.

KuUervo hastened home to confess to his mother to

what shame and sad end he had unwittingly brought his

sister, and would have destroyed himself; but his mollier

entreated him not, whereupon he set out to avenge the

common wrong they had suffered at the hands of Untamo.
This done, he returned home, and, on finding the place

abandoned, he went shooting in the forest, and coming tc-

the spot where he had violated his sister, he, stricken with

remorse, killed himself.

Sorrow sat heavily on the bereaved Ilmarinen, and he

sought relief in his craft. With the help of hired work-

men and thralls he smelted the precious metals, but both

hirelings and slaves slackened in their labour ; so he took

the bellows himself, and fashioned many things, until there

arose from the fire a yellow-haired maiden of gold and
silver, with neither mouth nor eyes. These Ilmarinen

gave her ; but although, like Galatea, she was endowed
with life, she could not speak, nor could he bestow that

gift ufion her. Whichever side he turned towards her he

was frozen, so that he quickly wearied of her, and offered

her to the " old and steadfast " Wainiimuinen. But the

venerable wooer looked askance on such a gift from such
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a quarter, and refused it, at the same time warning

younger men never to marry a wifo of gold and silver.

In the thirty-eighth rune Ilmariueu betakes himself to

Pohjola to woo by sweet persuasion, or seize by ruthless

force, his deceased wife's sister. Whether or not a union

of that kiod was within the " prohibited degrees " in

Pohjola we are not told ; but the maiden refused his suit,

and was c.trried off by force. Ilmarineu, however, soon

repented of his rashness, and, incensed by her taunts and
-ceaseless naggings, uttered some magic words whereby she

was changed into a seagull.

This is the last of the business of love-making and bride-

lifting that we have in the Kalevala. The brother.s cease

their rivalry for women's hearts, and unite in a different

quest When Ilmarinen returned, Wainiimuinen asked

the cause of his sadness, why his head huug down, and
why he wore his cap on one side in token of grief!

Ilmarinen told him all that had happened, and then

described the prosperity and plenty which the wonder-

working Sampo had brought to Pohjola. This made
Wainamoiuen covet it, and he proposed to his brother that

they should try to get it Ilmarinen dwelt ou the difficulty

of this, for the Sampo was kept in a copper mountain, and
secured by nine bolts and nine locks ; moreover, its roots

stretched nine fathoms deep, one in the earth, one in the

water, and one on the brink of the sky. However, in

the end he agreed to go, and after forging swords

and armour for both, sought for horses. These were
not forthcoming, and whilst they were debating what
to do, Wiiiniimoinen heard a boat sighing and bewailing to

itself, " The house of the man is the longing of the

maiden ; the billows of the sea are the longing of the

boat" So the heroes unloosed it, singing it into the

billows, but a crew was lacking to set the sails and man
the oars. WaiDiimliinen gathered these, curly-haired

youths ; hard-handed, booted men ; by the power of song,

.and took the helm himself :

Joy is heard upon the ocean,

Joyous singing on the waters,

Beanteons song like this ne'er sounded,
Snch sweet singing ne'er was dreani'd of.

Aged Wainiimoinen's own hand
Steers his ship between the breakers,

Steers between the lofty mountains,
Onward through the sounding billows,

Between cliffs in seething waters.

Never struck the hero's tcssl'1,

Tarried not, nor stayed its sailing.

As they voyaged, they saw Lemminkilinen, alias Ahti, god

of the sea, sitting on a headland, and he gladly joined

them, having an old score to pay against the Northlanders.

They came to a waterfall, and Wainamciinen prayed to the

Ifaiad who dwelt by it for leave to force the boat through
the rock over which the water broke ; but, although he

prayed to Ukko also, the boat grounded, not on the rock,

but on the shoulders of a big pike, which Wiiiniimoinen
killed and hauled on board. Then with its bones the old

singer made a wondrous harp, the strings for which were
hairs taken from the tail of the horse of Hiisi, and on which
he invited Ilmarinen and Lemminkiiinen, the young and
old, yea, even the hostess of Pohjola herself, to play, but
none of them could bring forth sweet sounds as their

fingers swept the strings. Then the immortal singer took

the harp and played so divinely that Tapio, the forest-

god, came forth with his wife, Miellikki, in her blue

stockings and shoes tied with red ribbons ; Ahti, god
of the waters, rose between the leaves of water-lilies

to listen ; the wolf awoke in its cave, the bear danced
on the heath, the eagle flew down from the sky, the

hawk from the cloud, the duck rose from the sea, the

swan from the river, the fishes with their six fins, the

salmon and the pike, not a bird of the air, not a beast of

the forest, not a lish of the waters, but camo and listened

to the lovely .strains evoked by the " old and steadfast."

The daughters of the sun and moon, Kuntar and Piiivatiir,

seated on the rainbow and on rosy clouds, stopped weaving

their golden web ; the water-nymphs forgot to comb their

loose locks; no heroes were so iiillc.xible but that they

were moved and wept ; men and maiden,'^, the married and

the unmarried, the aged and the little children, all wept

for very joy, and the harper himself shed tears " big as

berries and numberless as the feathers of a swallow." The
great drops rolled down hin breast and knees, tliey wetted

his '• five woollen jackets, his six golden belts, his seven
'

blue shirts, his eight flannel waistcoats," and, falling into

the sea, were changed into pearls. A blue duck

Hastens then to seek the tears that
, , ,,

Wept by aged Wiiiniimiiinon

Sank beneath the water's clcarncas,

Down into the depths of oee.an
;

•
'

' " Gathers all the tears togetlier;

:: . Lays them in the hand of Waino ;

But they all have been transformed, ,_.

Been all gloriously changed ;

Changed into pearls are tear-drops,

J . Shining pearls of wondrous clearness, '

Destined for the joy of heroes

And to deck the crowns of rulers.

• 1 \

Arrived in the Northland, Wiiiniimoinen told Louhi his

busine,?s, and demanded that the Sampo be divided between

them. " No," said Louhi, " you cannot part a minever,

and the squirrel is too little for three." On this refusal,

Wiiiniimoinen, who saw that her soldiers were marshalled

for the fight, took his harp and lulled all the people of

Pohjola to sleep. As he jilayed, the bolts of the door.s that

shut-in the Sampo moved, and Ilmarinen greased them

with butter and pushed back the locks, but could not

reach the Sampo. Then he took an ox with a thousand

heads and a hundred horns wherewith to plough up the

ground till he could seize the Samjio, which done, he

carried it to the boat. As they sailed away, Wiiiniimoinen

sang so triumphant a strain that he awoke Louhi and her

people from their three days' trance. Furious at the loss

of tlie talisman, she sent a driving mist, and raised a

hurricane so violent that it blew Wain.aaioinen's harp into

the sea. Then, with a boat manned by a thousand hands

to pull the oars and a thousand to work the sails, she started

in pursuit, but Wiiiniimoinen destroyed her boat by magic.

Undaunted by this she changed herself into an eagle

with claws of scythes (reminding us of the Harpies of

Greek myth, storm-goddesses with pointed claws), and bore

upon her wings a hundred armed men, upon her tail a

thousand, and ten upon each feather. Swooping down
upon the heroes, she seized the Sampo with her claws, nor,

although Ilmarinen and Lemminkiiinen attacked her with

swords, and although Wiiiniinuiinen maimed her with the

rudder, could they recover the treasure. At last, too

wounded and exhausted to hold it longer, yet determined

not to surrender it, she threw it into the sea, where it was

dashed into fragments. Of these, the larger number fell

to the bottom and brought treasures to enrich the palace

of Ahti, the ocean-god, the rest were drifted to the shores

of Kalevala, also bringing good-luck with them, while'

Louhi secured only the cover. There is a good deal of con-

fusion in the epic about this cover, some descriptions of

the Sampo representing it as the many-coloured, ornamented

lid or cover, as if it were a disc, or a shield ; in one account

of it, gathered from the Finns in Verenland, it is spoken of

as a flying thing, but, as shown in the remarks in a previous

paper on its likeness to the famous quern, the several foreign



350 • KNOWLEDGE [April 24, 1885.

elements in it make their separation from the primitive
native elements a difficult task.

As Wainamoinen could not recover his harp, he made
another. Its framework was cut from a birch-tree, which,
like the boat he sailed in to Pohjola, was heard lamenting
its purposeless life, and its strings were woven of the hair
of a lovelorn girl. Like the lost harp, it brought gladness
to all the land when the old minstrel .swept the strings with
his master-fingers, and it charmed away the ills which the
revengeful Louhi sought to inflict on Kalevala. She sent
plague and disease, but Wainamoinen healed the smitten

;

and when she sent a bear he killed the monster, " and the
body was brought home with the bear-dance and the hymn
of the bear. ' Oh, Otso,' cry the singers, ' be not angry
that we come near thee. The bear, the honey-footed bear,
was born in lands between sun and moon, and he died not
by men's hands, but of his own will.'" "The Finnish
savants," remarks Mr. Lang, " are probably right who
find here a trace of the beast-worship which in many
lands has placed the bear among the number of the stars."
While Wainamoinen was playing at the banquet over the
slain bear, the sun and moon came down to listen to him,
and Louhi succeeded in capturing them and shutting them
np in a copper mountain, as she did the Sampo. She also
at the same time stole the hearth-fire from the heroes, thus
depriving them of both light and warmth. Ukko, the
Supreme, who, when he appears in the epic, is more often
depicted as leaving mortals to act on the maxim that they
are most helped by Heaven who help_themselves, str\ick fire

to kindle a new sun and moon. The fire, which acts
throughout as a living creature, has all kinds of adventures.
It fell to the earth, and both Wainamoinen and Ilmarinen
searched for it in vain, till Luonnotar told them that a
guinard had swallowed it. The guinard was swallowed
by a salmon, and the salmon was swallowed by a pike,
which the heroes at last, after two attempts, caught with a
hempen net. Having no iron gloves with which to lay
hold of it, the fire eluded them, and, burning Ilmarinen as
it escaped from the salmon, carried " red ruin " through
the land. Variants of the story alike speak of the salmon
as the fire-fish, and the Finnish runic incantations against
fire banish it to the salmon's tail, by which it is inferred that
Ilmarinen was burnt in trying to capture the fire. In the
prose Edda, when Loki had caused the death of Baldr,'he
flees from the wrath of the gods and changes himself into
a salmon. He slips through the meshes of a net which the
gods cast for him, but in the second cast he tries to leap
over it, and is caught by Thor. " Being, however,
extremely slippery, he would have escaped had not Thor
held him fast by the tail ; and this is the reason why
salmons have had their tails ever since so fine and thin."*
Loki, as the name indicates (Swedish, loiji, flame), is the
evil fire-god, and the similarity in outline between the two
stories is probably referable to the influence of Scan-
dinavian myth on that of the Finns.

Ilmarinen then forged a new sun and moon, but could
not make them shine, and Wainiimuinen, having found out
where the true sun and moon were hidden, went to Pohjola,
but was not able to recover them for lack of tools to open
the magic mountain.

While Ilmarinen was forging these, Louhi, anxious to
know what he was doing, flew to him in the form of a
swallow, and asked him.

He replied :

—

" It's a necklace I'm forginf;

For the mistress of Pohjola,
Wherewithal to chain her firmly
To the ledges of the mountain,

* Mallet's Norliiern Antiq., p. 450.

which so frightened her that she released the sun and
moon, and at their shining in the heaven, Wainamoinen
sang a song of joy, the last wherewith he was to gladden
his people. How this came about needs a concluding
chapter to tell.

FIRST STAR LESSONS.
By Richard A. Proctoh.

THE constellations included in the twenty-four maps of

this series are numbered throughout as follows (the

names being omitted on the maps, to clear these as far as
possible from all that might render the star-grouping less

distinct) :

—

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ursa Minor, the Little Bear
(a, the Pole Star).

Draco, the Dragon (a,

Thuban)
Cephens, King Cepheus.
Cassiopeia, the Lady in the

Chair.

Perseus, the Champion {ft,

Algol, famous variable).

Auriga, the Charioteer (a,

Capella)
Ursa Major, the Greater

Bear (a, ft, the Pointers).

Canes Venatici, the Hunting
Dogs (a. Cor Caroli).

Coma Berenices, Queen
Berenice's Hair.

Bootes, the Herdsman (a,

Arctur\is).

Corona Borealis, the Nor*
them Crown.

Serpens, the Serpent,
Hercules, the Kneeler.

Lyra, the Lyre (a, Vega).
Cygnus, the Swan (a,

Arided ; ft, Alhiresf,

Pegasus, the Winged Horse.
Andromeda, the Chained

Lady.
Triangula, the Triangles.

Aries, the Ram.
Taurus, the Bull (a, Aide-

baran ; tj, Alcyone, chief
Pleiad).

Gemini, the Twins (a.

Castor ; ft, Pollux).

22

23
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

88.

39.

40.

41.

42.

43.

44.

45.

Cancer, the Crab (the
cluster is the Beehive).

Leo, the Lion {a, Regulus).

Virgo, the Virgin (o, Spica)
Libra, the Scales.

Ophiuchus, the Serpent

Holder.

Aquila, the Eagle (a,Altair).

Delphimis, the Dolphin.

Aquarius, the Water Carrier.

Pisces, the Fishes.

Cetus, the Sea Monster (o,

Mira, remarkable va-

riable) .

Eridanus, the Biver.

Orion, the Giant Hunter
(a, Betelgeux; ft, Rigel).

Canis Minor, the Lesser Dog
(a, Procyon).

Hydra, the Sea Serpent (o,

Alphard).
Crater, the Cup (a, Alkes).

Corvus, the Crow.
Scorpio, the Scorpion {a,

Antares)

.

Sagittarius, the Archer.

Capricornus, the Sea Goat.

Piscis Australis, the Sou-
thern Fish (o, Fomal-
haut).

Lepus, the Hare.

Colmyiba, the Dove.

Canis Major, the Greater

Dog (a, Sirius).

Argo, the Ship.

Under the title of " The Imperial Parliament" a series of short

volumes on current political topics is about to be issued, under t.h<^

editorship of Mr. Sydney Buxton, M P. The volumes will

written by politicians who are recognised as authorities on ti-.

subjects of which they treat. Each volume will be complete in

itself, uniform in crown 8vo. neatly bound in a permanent form,
and issued at the price of one shilling. Messrs. Swan Sonnenschein
it Co., of London, are to be the publishers. Nine volumes are
already arranged for. The subject of the first volume of the series,

which will bo published immediately, is " Imperial Federation,"
and is treated by the Marquis of Lome. Sir John Lubbock, Bart.,

M.P., will follow with a volume on " Representation "
; and Messrs.

Wm. Rathbonc, M.]'., A. Pell, M.l'., and F. C. Montague will

together write on " Local and County Government." These three

volumes will be produced shortly. In the course of the summer
and autumn Mr. W. S. Caine, M.P., and Mr. Wm. Hoyle will

together contribute a volume on " Local Option "
; Mrs. Ashton

Dilke and Mr. Wm. Woodall, M.P., will write on "Women's
Suffrage"; and Mr. Henry Richard, M.P., and Mr. Carvell

Williams on "Disestablishment." Mr. H. Broadhurst, M.P., and
Mr. K. T. Rcid, M.P., combine on " Leasehold Enfranchisement,''

while Mr. Baxter, M.P. will produce a volume on " Taxation and
Tariffs," and Mr. Bryco, M.P., one on the "Reform of the House
of Lords." Other volumes will follow. We invite attention to

this series rather in its sociological aspect, since, though political,

it will, it is stated, not be of a party character.
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April 14 at lOi o'clock.

April 18 at lOi o'clock.

NIGHT SKY FOR APRIL (Second Map of Pair),

ShoTring the heavens as thoy appear at the following hotu's :

—

April 21 at 10 o'clock. I

April 25 at 9| o'clock.
|

April 29 at 9| o'clock.

May 1 at 9i o'clock.

TRICYCLES IN 1885.
By John Browning.

[Chairman of the London Tricycle Clul.)

HOW TO SHELTER A TRICYCLE.

THE best method of sheltering a tricycle i.s a matter of

consequence to everyone who possesses a machine.

Most persons, who have no stable or outhouse, put their

tricycle up at the nearest livery-stables. This is expensive

and inconvenient, and the machine is liable to injury from

carelessness or ignorance on the part of the stablemen or

visitors to the stables. I have also known machines to

suffer much damage in such places from the effects of

damp, either rising from the ground or thrown about in

washing the floor of the stable, or the vehicles kept in it.

When the owner of a machine lives in a terrace house

in a town or the suburbs, he frequently gets a narrow-gauge

machine like the Coventry Rotary or a collapsible machine

of some kind, the forms of which are too numerous to

mention, but the first-named machine has the disadvantage

of being a single-driver, and collapsible machines, like all

make-shift contrivances, seldom work well and give

satisfaction to their possessors long together, though a

few very careful riders get on pretty well with them.

There are, however, many tricyclists living in detached
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houses with good garden ground who use narrow-gauge
or collapsible machines so that they may be able to take
them into the house, from being unaware how easy it is

to have a portable house in their garden.
Some very useful houses made of corrugated iron are to

be purchast>d, and these answer the purpose of protection

tolerably well ; but they would be better if they were
provided with apertures, which, without admitting wet,

will admit of ventilation. Metal, also, is not the best

material of which such houses can be made, because it takes

up changes of temperature too rapidly. Many persons

object to the appearance of the galvanised iron, the bright

metal in the garden looking too conspicuous. This objection

can be got over by covering them with a coat of paint or

coloured varnish.

f'SS-

A light wooden house which can be cheaply made by any
carpenter, of feather-edged boards, laid on overlapping each
other, with apertures permitting of ventilation, is far better.

In this ventilation can be provided to any extent, by
placing strips of wood about 3 in. wide and a quarter of an
inch thick, between the ends of the feather-boards where
they are nailed on to the quarterings, which form the frame-

work of the house. Or the framework formed of quarter-

ings may be covered with strong canvas, which should
have two or three coats of paint. This would be cheaper
and lighter than wood, and answer every purpose as well.

A coat of paint over the canvas occasionally will make it

so durable that it will last for years.

The floor of every tricycle-house should be raised above
the ground at least six inches, and a small slope placed in

front, which may be hung on hinges, to run the machine
readily into it. A good way of raising the floor is by
putting four wheels, about G in. diameter, under the corners

of the house, for otherwise it is often found, after such a
house has been built, that its position can be changed with
advantage.

Where it is a matter of consideration that the tricycle

shelter shall be as sightly and as little conspicuous as

possible, I would advise that where the surrounding objects,

such as foliage ground or evergreens, are dark, the shelter

should be painted of a dark colour to harmonise with them.
In the case of its being surrounded with dark evergreens,

it .should be painted olive-green, with a few lines on the
sides of a lighter colour for tlie purpose of ornamentation.
Where it is among light objects, or in an open space, it

should be painted a sage-green, with the ornamental lines

in a rather darker shade of the same colour.

There can be no doubt that, with an estimated number
of nearly half a million cycle riders amongst us, it will be
worth the while of builders before long to erect houses with
doorways wide enough for tricycles to pass through them, or,

better still, to provide a small outhouse to securely shelter

them. - . .., .ji ,
.... ,, ., . ,i .,,,.

CHAPTERS ON MODERN DOMESTIC
ECONOMY.

XXIV.—THE FRAMEWORK OF THE DWELLING-HOUSE.

STRUCTURAL EXAMPLES (continued).

THE DISPOSAL OP HOUSEHOLD REFUSE.

HENMAN'S "Safety Sanitary Trap," noticed in the

concluding remarks of our last issue, rightly pre-

supposes an unwholesome condition of things in the majority

of domestic drains and soil-pipes, and seeks to overcome
those grave defects by means of an easily-fixed and econo-

mical appliance, placed in such a position that it cannot
very well get out of order. With such a protection, the
simplest form of untrapped closet-basin can be used, pro-

vided that adequate means for flushing are employed. Of
these, and of the many varieties of excellent trapped
closets which have from time to time been devised, we
shall treat when we come to deal more specially with closet

furniture.

Although excrementitious waste-products are extremely
offensive when fresh, they are, as a rule, innocuous, unless

tainted with disease-germs. It is not until about after a

lapse of four days in this climate that decomposition sets

in, and sewer-gases are produced. These consist princi-

pally of carbonic acid, light carburetted-hydrogen or marsh-

gas, heavy or bi-carburetted hydrogen (oleflant gas), sul-

phuretted hydrogen, and ammoniacal gas. All of these,

with the exception of marsh-gas, are more or less

poisonous, and especially dangerous within the rooms of

the house. One of the principnl means by which they are

liable to enter the abode is through a defective, and often-

times by way of an unused closet ; the gases are chiefly

drawn into the house in virtue of its relatively higher tem-

perature, when occupied and warmed with fires, <fec.

We have often remarked that a thoroughly sound
system of ventilation applied to the house-drains would get

rid of the danger from sewer-gases, and we are, therefore,

glad to be able here to draw attention to a new invention,

not only for the removal of sewer-gases by the establish-

ment of an upward, continuous, and powerful current along

the soil-pipe, but, in addition, for the destruction of those

harmful products, associated, as they geuerally are, with

countless deadly germs. In an address on the reopening

of the " Parkes Museum of Hygiene," Professor Tyndall

said :
—" The physician and the sanitarian have no

longer to fight against phantoms, requiring only the

fortuitous concourse of atoms to bring them into exist-

ence. Their enemy is revealed, and their business is to

thwart him, to intercept him, and to slay him. It is not

noxious gases but organised germs which, sown in the

body, and multiplying there indefinitely at the body's

expense, produce the most terrible diseases by which
humanity has been scourged. Contagia are living things.

Men and women have died by the million that bacteria

and bacilli might live. Reason repudiates this sacrifice of

the greater to the le^s, and will invert it if possible

These virulent organisms, these ferments of disease, hang
about the walls, the furniture, and the clothing of the

sick-room. How is the room to be disinfected ? They are

diffused in the air of our drains. How is that air, which

is sufficiently noxious on its own account, to be prevented

from entering our houses 1 We know how typhoid fever

is generally spread. How are our water and milk to be

protected from that contagion ? Our hospitals, it is said,

infect their neighbourhoods. Is not this preventible ?

Through the downcast shaft of a coalmine the fresh air

enters, sweeps the noxious gases of the mine along with it,
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and escapes through the upcast shaft into the open air.

Can we not imitate this arrangement in our hospitals ?

DrawiDg for our intake upon the pure atmos]ihore, cairyinL;

it through the wards, and mu/chit; if pass throuylt a venti-

lating Jire before tinally ejecting it, no contamination

of the surrounding neighbourhood would be possible 1

In the practical endorsement of the words we have

italicised above is to be found one of the most important

of modern improvements in the construction of drains, so

as to cope adequately with sewer-gas and bacteria. Me-ssrs.

WDliam Hill i Sous, of Manchester, have recently intro-

duced a patent " Extractor " ventilator of great merit,

which we shall have occasion to describe carefully when we
come to the subject of house ventilation ; it deserves

special mention here, because it can be applied most advan-

tageously to soil-pipes, for the removal and destruction of

poisonous gases. It consists of a jet of gas, regulated by

a governor, and fixed in any convenient position ; the

apparatus has been so designed as to economise, and with

a minimum supply of gas to produce a constant upward
current of strongly-heated air, under any condition of

"weather. The flame, moreover, is protected from down-
blows, and, as it is well enclosed, is perfectly safe. It thus

follows that, not only are all germs destroyed, but the con-

sumed gases are rapidly driven away into the general

atmosphere, where they cannot possibly do any injury.

It has been estimated that a small extractor for ordinary

rooms will, with a gas consumption of 2 or 3 ft. per hour,

create a velocity of from 200 to 400 ft. per minute, in

tubes or shafts varying from Gin. in diameter to 15 in.

in diameter, and will continuously extract from 3,000 to

17,000 cubic feet per hour, independently of the aid of

wind or air-pump cowls, which increase the velocity while

the wind prevails.

Another very valuable innovatiom in sewer-reform is

Messrs. H. T. Johnson k Co.'s "Patent Hygienic Furnace,"

also being introduced by Messrs. Hill i Sons, of Man-
chester. These furnaces are specially recommended frr

constant use in very crowded districts, where sewer-gases

and disease-germs rise continuously from the manholes and
other ventilators into the streets, or are wafted downwards
in dangerous proportions from relieving-shafts. In tolerably

healthy, uncrowded parts they need not be perpetually in

action. In all places they create a circulation of gas in

the sewers, and draw it through an intense heat— 600" to

700" Fahr.—thereby acting as " ventilating fires," relieving

pressure from the sewer side of the house-drain, and com-

pletely destroying all disease-germs. The moderate price

of the appliance which embodies so many qualities of the

most vital importance to the healthy condition and easy

management of our public sewers must, we rest assured,

bring it into deservedly universal employment ere long.

Mb. Thomas Kay, of Stockport, lately read a paper before the
Manchester Literary and Philosophical Society in which he sug-
gested a method of making sea-water potable by precipitation. Ho
snggests that every ship's boat should be supplied with a quantity
of citrate of silver, which should be used for precipitating the
chlorides, leaving the sodium, potassium, magnesium, and other
constituents in solution as citrates. The solution would be similar

to ordinary effervescing draughts after the gas has escaped : it

would be slightly aperient or slightly diuretic if taken in too large

quantities, but still suitable for moistening the parched mouth.
The expense of the silver wonld be but a small addition to the
capital sunk in a ship, and the interest on it wonld be a small

insnrance premium against thirst in case of disaster. The value of

the silver would not decrease, and could always be realised if

disaster did not occur. The scheme seems practicable if the solu-

tion of citrates is sufficiently weak to be potable ; only experience
can prove this. The silver, being very portable, not easily identified,

and easily reduced to metallic silver, would offer great temptations
to petty larceny.

—

Engineer.

eiJitorial (gOEisiip.

In the first volume of the " Journal of the Meteorological

Society" will be found a paper by Mr. Glaisher "On the

direction of the wind at the Hoyal Observatory, Greenwich,

for the ten years ending December, 1870." From an

average of these ten years, as there given, I gather that

during the first four months the wind blew from the N.E.,

E., or S.E. 7S3-5 hours ; while during the same months it

was in either the N.W., W., or S.W. no less than 1,11G-1

hours ; almost exactly double the time. If meteorologists

in London, and, in fact, in the south east of Knglaud gene-

rally, will consult their registers for January, February,

March, and April of the current year, they cannot fail to

note how strangely this proportion has changed. Can the

office in Victoria- street furnish us with any feasible

hypothesis of the very greatly increased percentage of

easterly wind in England which has lately been so striking ?

I HAVE heard it said that the British tradesman can and

will adulterate anything whatever except an egg, and I am
really not sure that, with the march of applied science,

even the sophistication of that will long remain unaccom

plished. The latest device of which I have heard or read

takes the form of a compound to deceive that ordinarily

astute class of people the pawnbrokers, and Ls not inappro-

priately termed " mystery." It would seem to be composed

of copper, platinum, and tin, got up to represent nine carat

gold, and as it stands the test of nitric acid perfectly, it

appears really admirably calculated to deceive a much wider

puiilic than that which it has seemingly been first used to

experiment upon, and to afford even a more efiectual trap

for our sisters and our cousins and our aunts than for our
" uncles " themselves. When henceforth I see a barmaid

with a massive necklet and locket, or 'Arry with a gold

" albert" chain that would hold a mastifT, the thought will

inevitably cross my mind : This is a great mystery !

Since the above paragraph was in print, I note an

authoritative statement that a very considerable number

of sovereigns made of this compound are in circulation,

and that in ring, weight, and general appearance they are

wholly undistinguishable from the genuine coin. Two of

these spurious sovereigns tested by an analyst had the date

1873 upon them. If the Government can devote any time to

such a comparatively trivial matter as the sterling character

of the currency, this would seem to require very immediate

action indeed. •
-

Apropos of fraudulent substitution, here is a pretty

paragraph which has gone the round of all the papers :

—

The new pattern swords lately issued to the cavalry regiments

at Aldershot have been tested within the last few days, with the

result that the larger portion of them have been found defective

and returned to the makers.

So, for the sake of a few pounds to be gained out of

their contracts, these highly-respectable sword-cutlers have

sent in weapons which must infallibly have failed in the

hands of the gallant fellows who would have been trusting

their lives to them. This is akin to the behaviour of a

chemist who makes up a prescription (on which the life or

death of the patient may hang) with adulterated drugs. It

is devoutly to be hoped that the Attorney-General will find

some means of making such high-principled and con-

scientious people suffer most severely for their conduct.

The utter ruin of a few of the gentry who supply the
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Government with " bogus " aword-blades would not, neces-

sarily, entail national mourning.

To anyone who may wish to see the question of legisla-

tion for the suppression of intemperance calmly, logically,

and lucidly discussed, I would commend the perusal of a

little penny tract entitled "Drink," written by Lord
Bramwell.

THE FACE OF THE SKY.

From Apeii, 24 to May 8.

By F.R.A.S.

THE sun, now getting pretty high np in the sky, should be
examined for spots and facniaj whenever he is visible.

Maps IV. and V. of ''The Stars in their Seasons" show the

aspect of the night sky. llercury comes into inferior conjunction

with the aun at 3 a.m. on the 28th, and is, for all practical pur-

puses, invisible during the next fourteen days—a remark equally

applicable to Venus, who arrives at her superior conjunction with
the sun at 5 p.m. on May -tth. Mars is invisible, too. Jupiter
Qiust be looked at as soon as ever it is dark enough, to be seen to

any advantage, as he is rapidly approaching the west; he is still

the brightest object in the night sky. He is travelling towards
Kegulus. The phenomena of his satellites continue to present a

series of interesting spectacles to the observer. To-night (24th)

the transit of Satellite II. begins at 8h. 34m., and that of its shadow
at lOh. 57m. Satellite II. itself leaves Jupiter's opposite limb at

llh. 30m., the shadow not until to-morrow morning. On the 25th
Satellite III. may perhaps be seen in the twilight to leave the

planet's face at 7h. 55m. p.m. Its shadow will not even enter

on to Jupiter's disc until an hour and eleven minutes after-

wards, or at 9h. 6m. It will pass off forty-one minutes after

midnight. On the 2Cth Satellite II. will reappear from eclipse

at 8h. 59m. 32s. p.m., as will Satellite IV. the next evening
(the 27th) at Sh. 35m. 43s. Later, Satellite I. will be occulted

eleven minutes after midnight. On the 28th the transit

of Satellite I. begins at 9h. 31m., and that of its shadow at

lOh. 44m. At llh. 51m. the satellite leaves Jupiter's opposite

limb, as does its shadow next morning. On the 29th, Satellite I.

reappears from eclipse at lOh. 8m. 58s. p.m. ; and on the 30th
perhaps the egress of the shadow of this satellite may be perceived
at 7h. 32m. in the evening. On May 1st, Satellite II. begins its

transit at llh. 5m. at night. On the 2nd, Satellite III. enters on to

.fupiter's disc at 8h. 3m., and quits it at llh. 43m. The student
should carefully watch this transit for the reason so repeatedly
given here. On the 3rd, Satellite II. reappears from eclipse at
llh. 35m. 178. On the 5th, the transit of Satellite I. begins
at llh. 24m. ; and tliat of the shadow of Satellite IV. at

llh. 37ni. Satellite I. leaves the planet's face thirty -nine
minutes after midnight. On the Cth, Satellite I. will be
occulted at Sh. 32m. p.m., to reappear from eclipse at 12h. 4m.
Lastly, on the 7th, the egress of Satellite I. from the disc of Jupiter
occurs in twilight at 8h. 12m., and that of its shadow at 9h. 27m.
Saturn may be caught over the western horizon after dark, but is

now leaving us for the season. Uranus, still situated to the west
of t) Virginis, should be looked for as soon as convenient after dark.

He is still perceptible to the naked eye of the observer who knows
where to look for him. Neptune is wholly invisible. The Moon is

full at Gh. 14'3m. a.m. on the 29th, and enters her last quarter at

8h. 43m. in the morning of May 7. Two stars only will be occulted

at convenient hours during the next fortnight. To-night (24th)

d Leonis, a star of the 5th magnitude, will disappear at the Moon's
dark limb at llh. 7m. at an angle of 135' from her vertex, to

reappear at her bright limb at llh. 5Sm. at a vertical angle of 238°.

On the 2Gth, B.A.C. 4255 a CJt.h magnitude star will disappear at

the dark limb at 8h. 28m. p.m. at an angle from the vertex of the

Moon of GiT. It will reappear at her bright limb at 9h. 39m. at an
angle of 219° from her vertex. At noon to-day the Moon is in

Sextans, but emerges into Leo at 5 p.m. She quits Leo for Virgo

at 6 p.m. on the 25th, across which she is travelling until 11 p.m.

on the 28th, when she enters Libra. In her passage across Libra

she arrives at 11 p.m. on the 30th at the western boundary of the

narrow northern strip of Scorpio ; but this she crosses in 10 hours,

and emerges in Ophiuchus at 9 o'clock in the morning of May 1.

She completes her jouruey through this by 7 a.m. on May 3, when
she enters Sagittarius. She leaves Sagittarius for Capricornus at

10 p.m. on the 5th of May. At 5 p.m. on the 6th she crosses into

Aquarius, and is still in that constellation when these notes

terminate.

" Let Knowledge grow from more to more."

—

Alfeed Tennyson .

Only a small proportion of Letters received can possihly be in-

serted. Correspondents must not le offended, therefore, should their

letters not appear.

All Editorial communications should he addressed to the Editob o»

Knowledge; all Business communications to the Publishers, at tht

Office, 74, Great Queen-street, W.C. If this is not attended to

DELAYS ABISE FOB WHICH THE EdITOB IS NOT EESP0N8IBLE.

All Remittances, Cheques, and Post Office Orders should be made
payable to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.

No COMMDNICATIONS AEE answered by post, even THOUGH STAMPED
AND DIRECTED ENVELOPE BE ENCLOSED.

THE DE.\TH-WATCH.

[1679]—I see, in the account of the death-watch, in the last

number of Knowledge, some doubt appears to be expressed as to

the possibility of a ticking sound being produced by the little light-

coloured paper-louse therein mentioned.
I captured a number of these insects upon several occasions, and

kept them in a little paper box I constructed, and there can be no
manner of doubt that they did tick, and tick very loudly, too. I

captured the last set which I thus kept upon an old piano, on which
they swarmed, and which they seemed to consider quite a happy
hunting-ground. At all events, I made it a happy hunting-ground
for myself.

I could not make out what they fed upon in the paper box

—

maybe on the paper itself ; but if so, they did not succeed in eating
their way out, though I kept them for several weeks. They nsed
to keep up long conversations with me, answering readily, when-
ever the room was still, when I tapped lightly, in imitation of their

own sound, on or near their
, box. They used frequently to tick

when at liberty in the old piano-case, too, in answer to my calls.

Their ticking was more hurried, I think, than the deliberate " tick,

tick, tick " of the beetle death-watch. I never succeeded in ex-

tracting from them, however, whether they really considered it

quite in accordance with strict honesty to go all their lives upon
tick in this fashion.

But, at any rate, T, at all events, have no manner of doubt what-
ever that those little whitish, soft-bodied lice are perfectly capable
of making a ticking noise of a quite astounding loudness—that

they do, in fact, make it very frequently, and make it as an
answer or call of some sort. William Fitzgerald, Clk.

[I can corroborate Mr. Fitzgerald's assertion as to the ticking of

the Atropos pulsatorius from my own personal experience, having
caught the insect on two occasions in what I may term articulo

ictds. How so soft-bodied and fragile a creature contrives to simu-
late the metallic ring of a watch so accurately, though, is nothing
s'nort of marvellous.

—

Ed.]

EVILS OF THE AGE ; BAD LANGUAGE.

[1G80]—Would it not be a good idea if some steps were taken to

improve the style of conversation at present in vogue amongst the
lower classes ?

As a rule, their English is bad, and there is a marked absence of

the letter H ; but although this jars upon the oar, and should be
corrected when possible, what we more particularly refer to are the
objectionable expressions that we meet with at almost every step.

Ladies occasionally walk across the fields and stop to look at a
juvenile game of cricket, or join in a crowd witnessing sports, races,

&c., but there is every chance of their being compelled to listen to

some very choice language, generally representing all surroundings
as of a sanguinary composition, with other expressions of a still

less agreeable nature.

It is impossible that the guardians of our youth can be ignorant
of these facts, as they are patent in our very streets.

Wo have Blue Ribbon Armies, and Salvation Armies, why not
organise a society for the suppression of bad language ?

There are too many iihilanthropists ever ready to take up a good
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cause, to make it necessarj- for us to do more than call attention to

this point, and we hope that after duo ventilation of the subject

some will come forward, take the matter in hand, and propose a

remedy.
Simply from hearing bad language, yoiing people pick it up and

use it glibly. It sometimes makes one shudder to hear the words

that proceed from the mouth of a youngster of decent appearance

and tender ago, without the slightest suspicion on his part that ho

is wo'unding the susceptibilities of his auditory, or doing anything

that is not quit* manly and pleasant. X.

April 13, 1SS5.

AKE TEIPE AND ONIONS OBJECTIVE Oil SUBJECTIVE?

[1681]—" J. S." (1664) enjoyed his " Friday night's supper of

cripe and onions," and is indignant that any doubt should bo cast

upon its " external existence." But can " J. S." certify any-

thing respecting this substantial repast excepting the existence

of a group of odours, tastes, and visual and tastual sensations,

collectively entitled " tripe and onions" ? Did not these sensations

exist witTktn his own mind, and is not the group the " thing felt and
thought"? However, if "J. S." wiU read my former letters

attentively he will find that I do not question the production of

sensations, A'c, by the interaction of consciousness with something

existing independently of consciousness. To do so would involve,

among other consequences, rejection of the results of geology and
astronomy, which would be even worse than the abolition of " tripe

and onions." I merely assert the truism that matter can be known
only by sensation and thought ; or, in other words, that sensations

and thoughts are all we know of matter.

The editor lately recommended certain correspondents to study

Lewes's account of Berkeley. Perhaps, with reference to the

editorial note attached to the letter of " J. S.," I may quote part of

a passage from Berkeley's " Principles of Human Knowledge," with

a comment by Lewes, first premising that I am by no means a

Berkeleyan.
"If the word su6i(ani-e be taken in the vulgar sense for a com-

bination of sensible qualities, such as extension, solidity, weight, &c.,

this we cannot be accused of taking away. But if it bo taken in

the philosophic sense, for the support of accidents or qualities

without the mind, then. Indeed, I acknowledge that we take it

avray Assert the evidence of sense as high as

you please, we are willing to do the same. That what I see, hear,

and feel, doth exist

—

i.e., is perceived by mo—I no more doubt than

I do of my own being ; but I do not see how the testimony of sense

can be alleged as a proof of anything which is not perceived by
sense."

Lewes inquires, " Where was philosophical acumen when a tribe

of writers could imagine they refuted Berkeley by an appeal to

common sense—when they contrasted the instinctive beliefs of

mankind with the speculative paradoxes of a philosopher, nho
expressly took his stand v:ith comvion sense o^aiTist philosophers .'"*

C. N.
[Montrond said that " Language was given to man to conceal his

thoughts ;
" and certainly, accepting " C. N.'s " rendering of

Berkeley's theory, the Bishop of Cloyne affords an admirable illus-

tration of the truth of this aphorism. " It is," he says, " indeed

an opinion strangely prevailing amongst men that houses, moun-
tains, rivers, and, in a word, all sensible objects, have an existence,

natural or real, distinct from their being perceived by the under-

standing I
" At this rate the very perceptive brain itself is resolved

into the sum of a man's sensations, and we are left with nothing but

ilind (whatever that may be) in the Universe. AU this appears to

me the veriest logomachy.

—

Ed.]

VIVISECTION.

[1682]—I have read with great interest the letters that have
appeared in Knowledge with regard to the horrible practice of

vivisection. I cannot help thinking, however, that the anti-vivi-

sectionists are wanting in ardour, wanting in courage, and wanting
in knowledge, at least—not fully alive to the terrible realities that

are being enacted around us every day. Are they aware that the

University of London—a body altogether unlicensed for this pur-

pose—in defiance of the law, countenances—and, in fact, enjoins

—

unlicensed vivisection within their walls ? There is not even the

wretched plea of research ; these are merely demonstration expe-

riments. Not only so, but not the slightest provision is made for

anaesthetics, and the experiments are entrusted to the unskilled

as well as unlicensed hands of the junior students. Surely such

open infringement of the law must, by some strange blindness,

have escaped the notice of the anti-vivisectionists, or they would
have been down on the University " like a thousand of bricks."

With an ingenuity which it would tax even an anti-vivisoctionist

to excel, the University does not incur tlio penalty herself—and,

indeed, she enforces it on no one, leaving open only the alternatives

of becoming a mark for tho anti-vivisectionists or of failing in the

examination. With a refinement of cruelty boyond what was to be

expected even from tho most onlighleni'd of acioutific investigators,

she requires the operation to bo performed by tho expcrimontor on

himself. " Jlake a microscopic preparation of human blood!"

are tho cold-blooded directions of last year's Intermod. li. Sc.

paper on practical biology.

For my part, I must confess to performing the indicated operation

much against my inclination, and with pain. Lest, however, 1

should render myself liable to prosecution from the Anti's, I must

beg you not to disclose my name, but to subscribe me
A Victim of Vivisection.

[As this " Victim of Vivisection," in pricking his own finger,

(as he jjresumably did to obtain tho blood) certainly did perforrii

upon a living animal an " experiment calculated to give jiain,"

there can be no reasonable doubt that,, under 39 and -10 Vict.,

c. 77, s. 2, ho rendered himHulf liable to a penalty of £50.—Eu.]

KAINFALL.

[1683]—I have on several occasions observed the phenomenon

you mention at foot of page 301 of your issue of April 10. So

far as my recollection serves, however, it does not " always" occur

when rain is falling heavily, but generally in warm weather, and

always in a thunder-shower, which last fact led mo to infer that it

was caused by electricity. And tho explanation of tho modus-

operandi (though it may be a totally erroneous one) I arrived at

was that the drops of the shower being, presumably, electrified

similarly, the dispersion of the particles was duo to repulsion.

Pray accept my sincere congratulations upon your success, and best

wishes for its continuance. U- H-

TASTE.

[1684]—Permit me to submit a few notes on certain matters of

taste. 1. It is preferable that two sides of a human face be sym-

metrical, and unlike Fig. 1.

Fig. 1. Fig. 2.

2. It is preferable that two volutes of an Ionic capital be sym-

metrical, and unlike Fig. 2.

C,=F;'^=42^s^S^f*^i^^-^

Fig. 3.

3. It is preferable that two sides of a picture-frame be sym-

metrical, and unlike Fig. 3.
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4. It is preferable that two aides of the naye of a church be syni-

metrical, and unlike Fig. 4.

Fig. 4.

But 5. It is not preferable that the anterior and posterior parts

of an animal be symmetrical, like Fig. 5. With every liberty of

choice, the poet, the artist, and the herald, avoid exacting such

symmetry alike in the centaur, the satyr, the mermaid, and the

double-headed eagle.

hi Y4/] \ A \^

Fig. 5. Fig. 6.

6. Only a barbarian architect reverses the Corinthian capital to

form a base. See Fig. 6.

7. Symmetry is avoided between the extremities of a large ship.*

Fig. 7 is unlike any type that the writer ever heard of.

8. Symmetry is not aimed at between the extremities of a large

church. Fig. 8 shows three cases.

* [Tes, but for reasons connected with her propulsion, not for

aesthetic ones.—Ec]

Can any general conclusions bo dravm from the above data ?

One partial conclusion would be that symmetry should prevail

among things on the same level : between two huican shoiJders,

two knees, two feet, and between the two Ionic volutes that are

Fig. 7.

equally lifted up above the surface of the earth, while variation

displays itself in things at different levels, between an elbow and
a knee, a capital and base. We cover the fotir walls of room with
similar paperhangings ; they are at a uniform level. The floor

and the ceiling at different levels, and no one thinks of carpeting

the ceiling to match the carpeted floor.

^^^!/\i'M\\ .^—

W

WCSTMINSTER YORK K^^WSTEft

A second conclusion would be that symmetry should only exist

etween parts of an object separated by a small dimension opposed

to a long length ; between these neighbouring eyes, cheelis, and
shoulders whose distance is small compared to the length from
head to foot.

This generalisation would equally apply to the man recumbent
and the man erect, and would include the ship and the chtirch.

There is an explanation on the ground of fitness and utility. A
symmetrical pair of legs are good for walking, a symmetrical pair

of paddles for propulsion ; but this does not apply to the church or

the picture-frame, inasmuch as they are not locomotive.

Can the inquiry for a principle be carried any further ? Quite

easily, though it be dropped for the present.

Ax Old Draughtsman.

TA>'DEM TKICYCLES.

[1685]—The best tandem is, in my opinion, the Humber Tandem,
particularly where the rider who sits behind has been a bicyclist

:

but some ladies object to the Humber Tandem.
The next machine I should mention in the order of merit, is the

tandem made by the Surrey ilachinist Company. Starley's

tandem is lower in price, and is a thoroughly solid, well-made, and
serviceable machine. John Browxing.

[In a communication from llr. Browning, which is about to

appear, he promises to refer to the question of Collapsible Tricycles.

—Ed.]

BEES AND THE COLOUES OF FLOWERS.

[1686]—I quite agree with G. W. Bnlman's (1674) remarks con-

cerning the preference which bees exhibit for different colotired

flowers. As far as my observations have gone this spring, they
show that bees prefer yellow and white to blue, visiting yellow

crocus and neglecting adjacent blue ones : the same has been
observed as regards hyacinths. I have had, all the winter through,

a large number of violets in bloom, but on mild days when my bees

have been out, I have never remarked more than a solitary bee on
the blooms, although the bees were passing and repassing over the

beds. Nemophila maculata (blue and white) is recommended as a

useful honey-bearing plant ; but my experience of last year has
induced me not to plant any this year for my bees, as but little

attention was paid to these flowers until most other flowers were
gone, and only late blossoms of nemophila remained ; so this spring

I have confined myself to the sowing of yellow, white, and pink

colotued flowers, such as Sweet Sultan, ic. In partial support of

these views which I hold, paying at the same time all due respect

to the work of such an able observer as Sir J. Lubbock, I would
refer to an article in Xature, 1878, p. 334, where it is stated by T.

Meehan :
— ** It seems to me that bees are not attracted to flowers

by colour or fragrance merely, but that they are influenced by
labour-saving ideas. . . . White varieties or scarlet varieties are

all one to them, they can distinguish the species by other means
I than colour." - F. W.
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LETTER? RECEIVED AND SHORT ANSWERS.
\V. J. W. The diacram is one which can be made with such

ease by the student himself that it is really not worth while to po
to the <wst of engraving it.—M. Verbec'k. I was unfortunately

absei:t on that day.

—

Sf.nex. If you are dissatisfied with the

hjpothetical form of assertion tis to the origin of organic life from
inorganic matter, I will put it more strongly, and say that life

must in the beginning have originated from inorgtiuic matter.
There is no tertium quid between this and miraculous separate
individual creation, which, to employ your own words, assuredly
" is not science, but childish guessing." I cannot follow you in

yonr confusion between the relative and absolute ages of members
of the solar system. A Nubian girl is a woman at twelve, and an
old woman at thirty ; an Eskimo is seventeen or eighteen before

she arrives at womanhood.—W. W. STKiCKL.t.\i). Cervantes was
alluding to the myth, given by Pliny, that the beaver when pursued
for its "castorenm" (anciently so much valued in medicine), bit

off the parts containing it, as its hunters then ceased to follow it.

The absnrdity of this is evidenced by the fact that the female
beaver also secretes castoreuin.

—

Colonel Herscuel. You are

cariously mistaken, as you would yourself admit could you read
the letters of other correspondents. Assuredly 1 have never
gone out of my way to assail "' the Department." Any remarks
which have appeared in these columns have been made in connec-
tion with publications sent to me (presumably for honest criticism)

having more or less direct reference to it. "The Truth," says
the vulgar old proverb, " may be blamed, but it can never be
shamed." The way in which the National Exchequer is plundered
in the locality referred to is at once pitiable and shameful. How
long is it since the Committee of Public Accounts in the House
of Commons denounced the "grave irregularities" in the ex-

penditure there ?

—

Coumextatoe further points out the extraordi-

nary diversity of conditions under which life exists, even on and
beneath the earth's surface. As to the moon's age, her relative

age is, of course, meant. See conclusion of reply to " Senex "

above; also the previous one on page 314.

—

Dk. Lewins. I must
ask you kindly to accept my reply on page 33-t, as my reason

for the non-insertion of the fresh summary of arguments for

Hylo-Noeais, with which yon have favoured me.—W. Cave
Thomas. Many thanks. I gravely doubt, though, if I shall

be personally able to utilise it.— Owen Marchant. A little

too much like an advertisement.

—

John H. Raffety. Received
with thanks. — Pal'l Desias. The hypothesis propouuded
in the cutting you send scarcely comes under the head of

a paradox ; inasmuch as, theoretically, the tides must act as a
species of brake upon the earth rotating within them. Whether,
though, as asserted, the speed of the earth's rotation is actually

sensibly lessening is open to the very gravest doubt.

—

Society of
Akts. Received with thanks.—A. Kaeoly. As your MS. was
unaccompanied by the stamped and directed envelope needed
(according to our inexorable rule) to ensure its return, it was, I

grieve to say, consigned, with fifty others, to the waste-paper
basket.—J. R. Taylor. Delayed through being addressed to the
Conductor, instead of to the Publishers.

—

Planet. I regret that I

am ignorant how many American editions Newcomb's " Astro-

nomy " has run through. Messrs. Macmillan are now publishing

the second English one. With reference to your second query, the
earth must be more rigid than a globe of glass of the same dimen-
sions ; in fact, save for certain limited areas of fusion, must be
solid to her centre. These fluid or viscous patches must be rela-

tively near the surface. Probably, at any given depth, the rock or
other material is at the melting point equivalent to the pressure
there ; so that, if that pressure were removed, liquefaction would
take place.

—

Alex. Mackie. What is the quotient of infinity by 4,

by 32, or by 100,000 ?—Mrs. Nicholson asks if Mr. Mattieu Williams
can suggest any means of rectifying the acidity of home-made
ginger wine ? The delay in the despatch of the number had its

origin in your addressing the editor instead of the publishers.

—

Edmcxu Mitchell. I have to thank you for your offer, but there
are no vacancies on the staff of this journal ; and we are inundated
with voluntary matter as it is. On receipt of a stamped and di-

rected envelope, your testimonials shall be returned.

—

William
Wtstee. The author is in the United States.—N. Delighted to

find that I have been able to help yoa.

—

Puzzled. See reply to

Alex. Mackie above.—F. W. H. Ton fall far short of real and
legitimate idealism. Destroy your iiiii:d, says the Berkeleyan, and
the Universe ceases to exist for you. Destroy A's mind, B's mind,
C's mind, and it ceases to exist for them—and so on. Destroy all

mind, and an objective universe ceases to exist altogether !

—

William Wallace. Will be sent to America.—A Suesceibee. I

have not the slightest idea where Morrell's Ash-closet is procurable.

—Uiss Ada Balli.n desires to thank Miss Rosalind Cloutte for her
inteiresting story (p. 335), and to invite other properly-authenticated
illustrations bearing on^'he subject-matter of her articles.

i¥lis;rrllanra.

Wk learn that our esteemed contributor. Miss Ada Ballin, in

preparing an English edition of M. James Darmortcher's new work,
"The Mahdi;" to be published shortly by Mr. I'Msher Unwin.
The interest of its subject in the present juncture scarcely needs
insisting on.

During 1884 the inijiorts of frozen meat amounted to the enor-
mous quantity of GUl,324 sheep and 115,377 quarters of beef.

Most of these supplies arrived in " magnificent condition," but in

some instances great deterioration had taken place during the
voyage, involving heavy loss to the importers, and showing the
great value of trustworthy refrigerating machinery.

On the 10th inst. the Wigan Tramw.iys Company sold the whole
of its remaining stock of horses. These lines have for the last

three years been worked jointly by steam and horse-power, and it

is through the undeniable economy shown by the past three years'
working by steam as against horses that the above resolution was
passed. The engines exclusively used on the system are the
Wilkinson type.

Messes. Sa.mp.son Low & Co. announce that during the present
month they will publi.sh:—" Under the Rays of the Aurora
Borealis, in the Laud of the Lajips and Kva;ns," an original work
by Dr. Sophus Tromholt, edited by Mr. Carl Siowors. The work
will contain a map, chromo-lithograi)ks, and 150 views, portraits,

diagrams, &o., from photographs and drawings by the author,
including numerous illustrations of tho Aurora Borealis.

The French authorities in Cochin China have erected overhead
wires across the river Mekong, posts 165ft. high having been put
up on each side of the river, at a spot where the width is 2,5U0ft.,

and from these silicious bronze wires—one 'Olin., and the other
•055 in. in diameter—-are suspended across the stream. Over a
tributary of the river .another similar connection has been made
l,670fc. span, and more than 114ft. above flood water. The former
of these is a span of 040 of a mile.

Another serious attempt has, we hear, been made to concentrate
and utilise existing knowledge of wind and weather-currents, and
the influence of the moon thereon, so as to found some scientific

rules for a definite weather guide. The work will be issued in a
few days by Messrs. Baillierc, Tindall, & Cox, under the title of
"The Moon and the Weather," tho author being Mr. W. L. Browne,
of St. Petersburg. It remains to be seen whether he will be more
successful than his predecessors in the same field.

A LARGE map of Egypt and the Soudan, printed in colours, will,

we hear, be issued with Part I. of " Egypt : Descriptive, Historical,

and Picturesque," to be published by Messrs. Cassoll & Company
on the 27th inst. This map has been constructed by Mr. P. Weller,

F.R.G.S., from the latest authorities, including the Admiralty and
War Oflice charts and maps, and also from private information,
special attention being given to the districts which are at present
the scene of British military operations.

The Western Union Telegraph Company dispose of 100 tons of
old telegraph wire every year. The average life of a wire is from
five to seven years, being less along the sea coast and borders of

the great lakes than it is inland. The wire now used for telegraph
purposes is generally galvanised iron Xo. 8, measuring about 16 ft.

to the pound. The first telephone wires were No. IG, or about
1-20 in. in diameter. They were soon depreciated by rust and
broken by ice and slight accidents, so that such fine wires were
abandoned after the failures of the first winter.

—

Engineerin'j.

Gas AS AN EcoNOMisER of Coal.—The exhaustion of the coal sup-

plies of the country has been the subject of discussion in some of

the Manchester dailies between Mr. Ellis Lever, of Bowden,
Cheshire, and Mr. Thomas Newbigging, the president-elect of the

Gas Institute. Mr. Lever laments the waste in getting the coal and
in using it when got, whilst Mr. Newbigging is of opinion that the
coal supply is not so close upon the point of exhaustion as many
people suppose. Replying to this letter, Mr. Lever offers a
sum of £20 for the best paper or essay to be read at

the forthcoming meeting of the Gas Institute in Manches-
ter, on the subject of " Economising coal by the more ex-

tended or general use of gas for domestic and manufacturing
purposes, and for the generation of steam." Mr. Newbigging, in

his oflicial capacity, has accepted this offer. The subject is one of

vast importance, and must be carefully considered, and we question

whether a premium of £20 is a suSicient inducement to the pre-

paration of an exhaustive pa])er. We shall, therefore, gladly .

supplement that sum by £30 ; or, alternatively, we shall give a
premium of £50 for the best paper, and the £20 offered by Mr.
Lever might then be awarded as a second prize.

—

Oas and Water.
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(Bnr I-nbrntor5' Column.

We give here, weelc ly weeli, a terse description of such of the many
inventions as tee think may he of use to our readers. Where it is

possible, the numher of the patent is quoted, to enable those who
desire fuller information to procure the specification from the

Patent Office in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine ourselves to the more recent inventions ; but
it often happens that an article comes under our notice which,
although Tiot quite novel, is worthy of mention for its utility and
ingenuity. In such a case we should not hesitate to refer our
readers to it. And while we thus increase the interest of our pages,

we at the same time assist the inventors by giving greaterpublicity

to their inventions (Knowledge being a popular magazine^ than
is accorded by the most excellent trade journals •...

"AUTOMATIC GOVEEXOE TIP" FOE OIL-CAN.

[Patent Xo. 7,941. 1SS4.J—Oil consumers find that the present
oQ-can, with its spent terminating in a fine orifice, is tronblesome,
because, after new cans have been in use a few days that these
fine terminals become made up and are broken away, until an
outlet is made four or five times the area of that intended. This
means a very large percentage of waste in oil. The Automatic
Governor Tip, patented by Jas. Pearson, of Ashton-on-Eibble, near
Preston, is intended to remedy this. The Patent Governor Tip
gives an orifice for oil delivery three-sixteenths of an inch in

diameter, while the orifice for oil supply is only equal to one-thirty-

being downwards. The vapour may then be inhaled through B.
Mr. John W. Dyas, of 16, Tictoria-road, Hackney W.^k.is entrusted
with the manufacture of the article.

LAWX EDGE-CUTTEK.

[Patent No. 5,949. 1884.]—Mr. J. E. Ransome, of the well-knowi.

firm of Ransomee, Sims, i
Jefferies (Limited), have in-

troduced their new Patent
Edge Cutter, to meet the
demand for a light, simple,

strong, and useful substitute

for hand shears, for trim-

ming the edges of lawns.

&c. It will be seen from the
illustration that revolving
with the roller is a series of

four knives, while a fifth is

fixed vertically. As each re-

volving blade passes the
fixed, an automatic pair of

shears or scissors ia formed,
and the grass, &c., which
intervenes, is cut off. Being

light in weight and having two handles it can be guided with ease
either in a straight line or round the edges of flower beds, &c.

The depth of cut can be varied to suit the depth of the edge by
simply tilting the conical roller more or less. It is said that, after

a little practice, a man can trim the edges of his lawn as fast as h«»

can walk.

Section showing open Spout.

CAN WHEN NOT IN USE. Section showing orifice for Oil delivery. c.\N in use.

Size of orifice at spout end, 3-lG in. Size of orifice for oil delivery, 1-32 in.

second of an inch in diameter. As will be seen from the above
drawings, the spout is only closed daring the operation of oiling.

When the can is at rest the spout is open. The tip is made in
strong brass, the ball being steel and highly polished. Any can
having this simple attachment will deliver either a drop by drop
or a needle-like supply. It is stated that by the use o'f this
Governor Tip over 30 per cent, of oil is saved, and the wear and
tear and repair accounts are reduced at least 50 per cent., while
within a short distance of Preston within a few weeks 30,000 of
these cans have been disposed of.

BRAKES FOE VEHICLES.

Two-wheel vehicles have always presented great difficulties to
the successful application of a brake, the leading one being that of
throwing too much weight on the horse. A glance at any two-
wheel cart in motion will readily show how this is, as, wherever
pressure or friction is applied, weight must be thrown on the

INHALER.

[Patent No. 775. 18S4.]—Dr. Stoker has patented this simple
and useful contrivance for the treatment of chest and throat
diseases. It ia characterised by its cheapness, simplicity, portability,

and facilitv for attaching it to the vessel containing the inhalation.

It consists of a distensible cap. A, provided with a small inlet tube, C,

of glass or other material, and a mouthpiece, B. The cap is fitted

over the mouth of the vessel containing the medicated vapour, C

shafts. In Mr. Casson's brake, which will be shown at the Inven-
tions Exhibition, this diSiculty is overcome by a simple arrange-
ment whereby the centre of gravity of the load is shifted behind
the axle a few inches when the brake is applied. To effect this.

Mr. Casson connects the back end of the shafts to the rolling-bar

of the brake, so that when the brake is applied the back ends of

the shafts are risen some seven or eight inches, and weight taken off

the ends on the horse. It is generally supposed that the shaft is

a lever, moving round a fulcrum near the foot-board, and that

when the back ends are risen the front must be depressed. This
would be the casewere the fulcrum fixed to the grotind, but being a
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movable quantify, the effect of raising the hind ends is to tilt the

body backwards, and this accomplishes tlirco important things—

arst, whcii Roiug down hill, weight is taken off the horse ;
second,

the bmke is applied to the tyres ; and, lastly, the body is placed

newly horiiontal—a great comfort to the occupants.

Mr. Casson was awarded the tirst prize for this arrangement at

a brake competition, and one brake has stood the test of five years'

constant usage on the Malvern hills.

As the moving parts are all simple pivots the friction is small.

The brake blocks are indiarubber, which, besides being noiseless,

holds a good grip on the wheels. The brake can be fitted to almost

any cart.

(Bur Siaaftist Column.

By Five of Clubs.

NOTE OX LEADING.

A POINT in whist which is by no means snfficieutly dwelt upon

in the books is the distinction between the original first lead,

and the first lead in a suit after play has begun. Pole, for instance,

in his rhymed instructions (which are full of doubtful matter), says

that " there is necessity the strongest that your first lead be from

the suit that's longest." Now this rule is in reality only true

generally of the original first lead. It may be compared in this

respect with another rule which equally leads weak players astray

the rule that your first discard should be from your shortest suit.

Indeed, there is a noteworthy parallelism between the lead and the

discard in this respect. The rule for either which is good when

you are certainly strong, is not good when you are doubtful about

yonr strength, and is the reverse of good when you are certainly

weak. You may discard so as to nnguard an honour if you and

TOur partner are very strong, or even discard a singleton,

rather than fail to show your partner your short suit ; but when
you are in doubt about your combined strength, though you

would still, as a rule, discard from your shortest suit, you

would not do so if it obliged you to discard a singleton

or the only guard of a king ; and when you are weak
you discard from your best protected (which is usually your

longest) suit, without hesitation. Similarly with the lead. As
original leader you are in doubt usually about the combined

strength of your hand and your partner's ; under these conditions

you need very seldom depart from the rule of leading your longest

suit. If your partner is strong, then even though you are weak, it

is more important that he should know which is your longest suit,

and therefore which suits are the enemy's, than that you should

lead from shorter suits in which you may be more likely to make
tricks. But after the play is opened, and you can form an idea

about the position of the strong cards, you may find that there is

not any good reason for showing your partner the chief component

of your hand. When you find he is weak and you are weak your-

self, it is idle to lead from your longest suit. Leading from length

is primarily intended as a step toward bringing in that suit. When
you know that neither you nor your partner can hope to bring in a

long suit, it is idle to play as if a forward game could profit you.

Yet we sometimes see a player who thinks by no means meanly of

his own skill lead from a suit of five small cards, when it is abso-

lutely certain that he cannot get a lead to bring in the suit, even
though it should chance to be established.

And here I would remark that the objection urged by Matthews
originally, and later by Pembridge, against leading from a long,

weak suit, is too general. If yon have no cards of re-entry—that

is, no good cards in yonr short suits, and no chance of a ruff—it is

manifestly folly to lead from a suit of five small cards, except as an
original fiirst lead when your object is to avoid misleading your
partner as to the numerical constitution of your hand. But if you
have a winning card or so outside your long, weak suit, you often

show your partner how he may bring in the tail end of that suit by
helping you to clear it, and throwing the lead into your hands. Or,

in such ezises, though you may not successfully bring in the long
cards in the suit, you may use them to help your partner by forcing

the enemy. It is only, in my judgment, when you have no reason-

able chance of getting another lead, that opening a long, weak suit

deserves the ridicule thrown on it by Pembridge, or that it can be
r^arded (as it is by Matthews) as more likely to do harm than
opening a short but stronger suit. Often in opening a short suit

in which you have a good card or two you play the enemy's game
most effectively, giving up just so much of your control over that

suit as to enable the enemy to bring it in and make their small

cards in it to the bitter end.

When, however, both you and your partner are obviously >i<iak,

it is better in leading for the first time, to load through strength ir

up to weakness, than tooiien a long weak suit. Your partner shoulj

know how to distinguish a lead made uiulor such circumstances

from the usual lead, just as a discard, wlien strength is declared

against you, is interpreted tho reverse way from a natural discard,

vour partner being usually able to recognise the suit you discard

from as your best-protected or longest suit, so usually a first lead,

when the enemy have shown great .strength, should bo interpreted

differently from an ordinary lead. When wo consider, indeed, how
often in dummy play wo see tho weak hands saved cither by a
cross-ruff, or by play directly aimed at niukinggood cards as quickly

and simply as possible, we recognise tho necessity which often arises

in ordinary play for at once meeting declared strength of the

enemy's by departing from the usual tactics.

Even under such conditions, however, a singleton lead is scarcely

ever sound. It you have a singleton (Pembridge remarks well that

not holding a singleton is a sound reason for not loading one), you
and your partner may have a fair chance of a cross-ruff, but tho

very best course for losing that chanco is to lead your singleton.

If you do, you aro apt to begin rulling before your partner is ready
to go on with tho cross-ruff ; the enemy immediately lead out
trumps ; and your chance is gone. Now if 3"our partner like your-

self is short in a suit, the chance of a cross-ruff comes from tho

circumstance that the strong adversaries will show each other their

strong suits, one clearing out your short suit, the other clearing out
your partner's; and then, when either leads, you and your partner

get in your see-saw tactics successfully, niako four or five tricks by
rufEng, and are safe, the enemy's trumps falling together after-

ward. By a singleton lead you are very apt to lose this chance.

And here let me remark on the importance of care in deciding

whether you should return your partner's lead at the first opportunity,

or show your own suit. Cavendish is far from giving satisfactory

advice on this point, about as critical a point of Whist strategy as
there is. Ue says :

" It is in most cases advisable to open your
strong suit, when you possess great strength in any suit, for you
open such suit to advantage ; but with weak or only moderately
strong suits, which you open to a disadvantage, you would, as a

rule, do better to return your partner's original lead." But a
partner who interprets this rule literally and refrains from show-
ing his best suit unless ho has great strength in it, is apt seriously

to impair the strategy of tho hand, by leaving his partner unin-

formed respecting the position of the strong suits. If I have a
strong suit, it is doubtless advantageous, so far as that suit is con-
cerned, to have it returned, but it is more important, usually, so

far as the play of the hand is concerned, to know how the other
suits lie : if my partner returns my suit at once, I may remain
longer in doubt on this point than is safe. But further, much de-

pends on the evidence which the first lead may give respecting the

strength of the snit led from. If along suit, though but moderately
strong, seems likely to be at least as strong as partner's suit, it is

better to lead one's own suit than to return his. Or if both hands
seem weak, it may be better to lead through strength on the left or

up to weakness on the right, than either to return partner's suit or

to lead one's own. In fact, a whole chapter might be written on
the question which Cavendish dismisses in half a dozen lines.

A. Neilson.—Certainly not. Honours which do not count in

winning a game, can assuredly not be dragged in, ab cxtrd, to

diminish the number of points.

" Denkjue non omnes eadem mirantur amantqne."—Before the
very languid interest taken by the general puldic in the so-called

American leads altogether fizzles out, it would seem an opportune
moment to define two other equally important matters of the same
class, as yet out in the cold. Thanks to the improved edition of
Clay, for some years we have been in possession of " the discard of
uniformity," and the combined efforts of " N. B. T." and " Caven-
dish " in the Field have recently provided us with " the card of

uniformity ; " unfortunately, though doubtless satisfactory up to a
certain point, these inventions are scarcely strong enough to run
alone ; but if the misdirected ingenuity which devised them would
in addition kindly formulate " tho hand of uniformity" and "the
score of uniformity," with four such legs, the corpus—or rather
cadaver—of Whist would be complete.

—

Pembeidge.

Range of the Human Voice.—There are in the human voice
about nine perfect tones, bat 17,592,186,044,415 different sounds.
Thus fourceen direct muscles, alone or together, produce 1G,383

;

thirty indirect muscles produce 173,741,823 ; and all in co-opera-
tion produce the large total given above, independently of different

degrees of intensity.
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#ur CfjfSEf Columiu
By Mephisto.

GAME PLAYED IN THE HANDICAP TOURNAMENT NOW
IN PROGRESS AT THE CITY CHESS CLUB.

Remove Black's King's Bishop's Pawn.
White. Black.

J. Chappt'll. J. GuDBberg.

KRtoBsq.(?i) B to Kt(j

K to Kt sq. ! B to B5
KttoKtsq.(OB to K3
PtoKKtS KRtoQsq.(i)

W
1.

2.

3.

4.

5.

G.

7.

8.

9.

10.

White.
.J. Chappell.

Pto K4.

P to Q-1

B to Q3 (u)

Kt to KB3
PxP
P to QR3 (6)

B to K3
Q to K2
P to KR3 (<?)

QxKt

Black.
J. Gunsberg.

P to Q3
Kt to KB3
Kt to B3
P to Ki
PxP
B to K2
KttoKKt5(c)
Castles

KtxB
Kt to Q5 (c)

Whitb.

W.
It!.

17.

18.

19.

20.

21.

22.

23.

21.

25.

26.

B to Q5
P X B (0
PxKP
PxP
Q toKB3
P to Kt3
KR to K sq.

P to B3
PxB
QxP
RxP
R to Kt4 (m)
R to QB sq.

Q to QBl, (n)

Black

11. QKt to Q2
12. B to Bl. (ch)

13. Q to Q3
14. Kt X Kt

B to QB4
K to R sq.

Kt X Kt
Q to B3 (.0

15. Castles QR{-;) B x BP

Black.

27. Q to Q3 B to B5
28. Q, to Q6 (o) Q to B4
29. K to Kt2 (p)

Resigns.

NOTES.

(a) 3. Kt to QB3 deserves a slight preference.

(b) Weak, as the move serves no purpose, and therefore loses

time.

(f) This gains important time and gives greater freedom of

action to Black's pieces. No doubt White intended playing
P to KR3 on his next move.

(<J) Now this move is of no service whatever. Black has attained
his object—he has gained time for Castling.

(e) The position shows the vast importance of proper develop-
ment. Although ten moves only have been made, Black has turned
the tables on White, as if White were the second player. The
move Kt to Q5 gives Black a grip on White's position. It is a
move likely to be effective in a game at odds. If White replies

with 11. Kt X Kt, P X Kt. 12. Q to K2, B to Q3, followed if White
Castles KR by Q to Kt4, Black having then both his B's and his Q
and R in fine play. On the other hand, should White take the KP
the following might result :— 11. Kt x P, B toQB4. 12. B to B4 (ch),

B to K3 (or a). 13. Q to Q2, Q to B3. 14. Kt to Q7, Q to Kt3,
with a fine attack. Or (a) 12. K to R sq. 13. Q to Q2, Q to K2,
with a good game. Kt x P may give rise to many variations of

play, the probability being that Black would maintain his attack
against most moves at White's disposal.

(/) This prevents White from Castling either side, for if

Castles KR, then Black might win a Pawn by B x KRP. If

Castles QR, then the KBP falls. Black also threatens Q to QKt3
or KKt3, both being effective moves.

(3) White by giving up the KBP reaches the much-desired
haven of refuge for his King, and likewise obtains an attack.

(h) White has fully atoned for his failings in the opening. This
move is difficult to meet. If Black plays B to KB4, White's
answer of 17. Q to Q5 would be extremely inconvenient, for after

B to Q3 is done Iiy Black, White could still play 18. Kt x KP with
the better game.

(j) This again is weak play against the principles of development,
and giving Black time, of which he makes very good use. In

positions where, as is the case in Black's game, a weakness exists

(consisting of the awkward block by his own QB) nothing but
vigorous play will lead to an advantage. Besides other moves.

White might have played 18. Kt x P, Q x Kt. I9. p to Kt3, and
Black has no good move for his unhappy QB, for If the QB x RP,
then after 20. K x B White will be able to bring buh his R's to
support an attack on the R's file, as Black cannot reply with R x R,
for after 21. P x R Black's B would bo in danger of being cuj]ght.

(/;) It may be of importance that in a possible contingeticy
White should not be able to play RxR(ch). Black relied upon
R to Q sq. to save his piece, for if now 20. Q to K2, R x R (ch),
compelling either 21. Q x R, BxB or 21. R x R, which sets the
Black KB free to take the P.

(0 Instead of this, 21. P to QB4 at first sight seems a better
move, but " look ere you leap," will save many a P if 21. P to QB4,
PxB. 22. BP X P, R X P ! as the KP cannot retake on account
of B to B4.

(>?i) Seizing the favourable opportunity for a counter attack,
which White might, perhaps, have resisted with more success by
25. P to B3.

(w) White cannot take the B on account of Q x P (ch) followed
by RxP. If Black had played Q to KB4, White would have
replied with 27. Q to K4, Q X Q. 28. R x Q,.B to B4. 29. RtoQB4
&c.

(o) 28. Q to Q4 was much better. Black could not then have
taken the RP, on account of Q x B ! threatening mate.

(p) At this stage the game was adjourned at White's request.
.Subsequently White resigned. Black vrins at once by B x P

;

White cannot retake, for if 30. P x B, Q to B7 (ch). 31. K to R sq.,

Q to BG (ch), and mates in two moves. Duration of the game three-
and-a-half hours.

SOLUTIONS.
End Gabie by B. Horwitz, p. 31G.

1. R to Kt3 (ch)

3. R to Kt5 (ch)

5. Kt to B4 (ch)

7. Kt to Kt3 (ch)

9. R to Kt5 mate

K to R3
K to R3
K toR3
K toR5

2. B to K3 (ch)

4. R to Kt8 (ch)

6. Kt to K2 (ch)

8. Kt to B5 (ch)

K to R4
K to R4
K toR4
K to R4

Problem by C. Pradigxat.

Q to Kt5

W.-

B moves 2.

BxR 2.

L. Kt to Qsq 2.

I. PtoQS 2.

and mate's next move.
Solution correct.

R to QB4, &c.

R X B, &o.
QxB (ch), &c.
RxP (oh), &e.

Mr. R. A. Proctor, having paid a brief visit to New Orleans, has
also visited the famous American Chess Club at that city, and has
played some interesting games with some of the clnb experts. We
regret to announce that the Sixth American Chess Congress has
been indefinitely postponed.
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THE PHILOSOPHY OF CLOTHING.
By "W. Mattieu Williams.

VII.—BUMFORD'S KXPERIMENTS ON CLOTHING
MATERIALS.

THE experiments already described were directed to the
determination of the relative protecting power of

diflFerent materials. These were followed by another series

upon certain given materials differently arranged, or in

different conditions of density. The same " passage ther-

mometer " was used The question to be determined was,

whether the protecting power of the substances used in the
previous experiments was due to the non-conduction of

the material of those substances themselves, or whether
the air imprisoned between their fibres was an important
factor. If the silk, wool, cotton, <tc., did all the obstruc-

tive work independently of the air, then the amount of

obstruction should vary with the quantity of fibre. As, in

the experiments already described, the fibres were loosely

arranged round the bulb of the thermometer, it was easy

to increase their quantity by packing them more closely,

and yet retaining the other conditions of bulk, itc, the same.
The material selected for the first series of experiments

was eider-down. It was placed round the bulb of the ther-

mometer, occupying tiie space between it and the outer
globe, but so packed that the quantities therein were
16 grains, 32 grains, and 64 grains respectively in the
different experiments. The following were the results, the
times of cooling shown in seconds :

—

Heat lost.
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Here, again, the difference diminishes as the temperature

decreases, but not so remarkably as in the case of the

sUk.

Eumford was surprised at this, and says, "From hence

it should seem that a covering may, under certain circum-

stances, be very good for confining small degrees of

warmth, which would be but very indifferent when made
use of for confining a more intense heat, and vice versd."

He adds, " This, I believe, is a new fact, and I think the

knowledge of it may lead to farther discoveries relative to

the causes of the warmth of coverings, or the manner in

which heat passes through them."

I must pass over the details of other experiments made
with charcoal, lycopodinm, lamp-black, wood-ashes, &c.

He selected charcoal because it "is supposed to be composed
almost entirely of phlogiston," his object being to deter-

mine whether " that principle was the cause either of the

conducting power, or the non-conducting power of bodies

which contain it." (This was written In 1787, when
phlogiston occupied a place in the scientific imagination

similar to that which is now held by the luminiferous

ether. Rumford subsequently renounced it.)

The results with these powders were similar to those

with the fibres. The more finely-divided and looser the

material the greater the resisting power. Thus lamp-

black was more resistant than powdered charcoal, and the

lycopodium (" semen lycopodii "), or " witch meal," which
is an excessively fine and light powder, and greatly excelled

them both.

As in all these experiments there was air as well aa the

fibres or powders, the materials for answering the question

of the relative resisting power of the solids and the gas

were in hand, but on examination of the results a curious

paradox presented itself

Comparing the resisting power of the air itself, when that

alone filled the bulb, with that of the same space containing

a mixture of air and fibres, the resisting action was in-

creased by the introduction of the fibres to an extent ex-

ceeding that which would be due to them if they were not

merely bad conductors of heat, but absolute non-conductors.
" Their volumes or solid contents were so exceedingly

small in proportion to the capacity of the globe in which
they were placed, that, had they had no effect whatever
upon the air filling their interstices, that air would have
conducted all the heat communicated in less time than was
actually taken up in the experiment."

In the case of the raw silk having a specific gravity of 1,7 .3 4

(water 1000) the volume of the 16 grains was=0-0.37294
of a cubic inch, while the space between the bulb of the

thermometer and the outer globe amounted to 2 05755
cubic inches. The silk was distributed so as to apparently

fill this space, and yet occupied but ^'j of it.

In the first experiment, when the space between the

bulb of the thermometer and the glass globe, in the centre

of which it was confined, was filled with nothing but air,

the time taken up by the thermometer in cooling from
70° to 10° was 576 seconds, but when this same space was
filled with 54 parts of air and 1 part of raw silk, the time
of cooling was 1,284 seconds. A similar quantity of eider-

down raised it from 576 to 1,304 seconds, while four times

as much eiderdown only brought it to 1,615 seconds.

The dilemma is thus stated by Rumford :

—" Now,
supposing that the silk had been totally incapable of con-

ducting any heat at all, if we suppose at the same time that

it had no power to prevent the air remaining in the globe

from conducting it, in that case its presence in the globe

could only have prolonged the time of cooling in proportion

to the quantity of air it had displaced to the quantity that

remained, that is to say, as 1 is to 54, or a little more than

10 seconds. But the time of cooling was actually prolonged
708 seconds ; and this shows that the silk not only did not
conduct the heat itself, but that it prevented the air, by
which its interstices were filled, from conducting it, or, at
least, it greatly weakened its power of conducting it."

This presents the questions which Rumford next pro-
ceeded to answer experimentally :—" How can air be
prevented from conducting hoat ? And this necessarily
involves another, which is, How docs oir conduct heat 1

"

The answers given by the air itself >7lien put to the
torture by Rumford will be stated in my ij<>xt. Their
fundamental bearing upon the present subject will then be

A DARING LOTTERY SWINDLE.
By Richard A. Proctor.

NOTHING in the history of gambling seems to me to
speak more strongly of man's tendency to this vice,

and of his blindness and folly in its pursuit, than the

State Lottery of Louisiana. This lottery is the only one
of the kind now permitted in the United States, and even
this is as far as possible limited in its action to the State

of Louisiana, the Government of Washington preventing

the postal service of the nation (as far as possible) from
being used for this gross swindle. But the lottery thrives

all the same. It is advertised in hundreds of papers, and
always in such terms as amount in reality to the admis-

sion that it is a swindle. I have one of these amazing
advertisements before me. It announces that 100,000 tickets

are sold, each at 5 dols., but shares can be bought in pro-

portion. It states that two Commissioners—Generals Beau-
regard and Early—manage the drawings, and that these

drawings are conducted with fairness and honesty and in

good faith to all parties. And then it states the value of

the prizes. The total value of all the prizes amounts
to 265,000 dols. Supposing all the tickets sold, the balance

of profit amounts to 235,000 dols. From this monthly
profit deduct 1,000 dols. paid to each Commissioner
monthly, and say 1,000 dols. monthly for advertising, or

3,000 dols. ; and deduct further 2,000 dols. for all other

expenses. The balance, 230,000 dols. is the monthly profit.

This gives an income of 2,760,000 dols., or £550,000, if all

the tickets are disposed of each month, and this without a

particle of risk. It is urged by some that as there is

always the probability that some tickets may remain un-

sold, this profit is not certain. I am told that nearly the

full number of tickets are sold each month. But in i-eality

the character of the swindle is not at all affected by the

chance that in bad times the total number of tickets may
not be purchased. The monthly profits may be diminished,

but the transaction is as rascally, let the number of

tickets sold be what it may. This is carefully hidden

under the assurance that whatever the number of sold

tickets all the prizes are distributed, after the drawings have

been made. This is actually done. But the 100,000 numbers
are all distributed first, those sold being distributed to their

respective buyers, those unsold to the company; thecompany
take their chance on these with the rest, and, in the long

run, win their due proportion of the numbers thus left in

their hands. Consider how this works. Suppose 50,000

tickets sold and the rest left in the company's hands

—

though they seldom have so many tickets left over as this.

Then the company receive 250,000 dols. for the tickets sold.

On these tickets they have to pay all prizes falling to the

ticket-holders, and, taking one month with another for long

periods of time, the value of prizes thus drawn for half the

number of tickets would be half the total value of all the
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prizes, or 132,500 dols., the other half being drawn for the

numbers held by the compftuy. Thi-! hilf is paid in full

like the other ; but paying it in full means liandii)<; it over

to the couipunv out nf their own capital. Tlie balance of

profit for the iuonth is thus 1 17,">00dol-'., or the net profits

112,000 dols., assuming the above liberal allownnoe for

expenses. It is probaMe that the net monthly prolits

never fall short of 100,.")00 Jola, or .£210, 000 per annum.

Yet though the swindling nature of the whole transaction

is thus not only obvious, but, as it were, practically insisted

upon in the .advertisements of the company, fools rush in,

in mvria<is monthly, to pay their live dollars for chances

wortt but two dollars sixty-five cents. If a man held an

open lottery, to which each of one hundred persons admitted

paid £5, and taking the sum of £500 thus collected, were

to say—"The lottery, gentlemen gamblers, will now pro-

ceed ; £265 of the sum before me, I will distribute in

prizes, as follows " (indicating how it would be divided)

;

"the rest, the sum of £235 which I have here separated, I

will put into my own pocket " (suiting the action to the

word), " for my trouble in getting up this lottery "— it

strikes me the " gentlemen gamblers " would object to the

arrangement Yet the Louisiana lottery swindle does this

very thing on a larger scale month after month ; and each

year hundreds of thousand-", greedy to be rich without

labour, pour in their five dollars apiece in an endless stream.

And the State of Louisiana not only allows this gross

swindle to go on, but the lottery is a State lottery, and has

been " incorporated by the Legislature of Louisiana for

education and charitable purposes."

—

Newcastle Weekly

Chronicle.

CRITICAL METHODS OF DETECTING
ERRORS IN PLANE SURFACES.

By John A. Brashear.

(Continued from p. 348.)

I
NOW invite your attention to the method for testing

the flat surfaces on which Professor Rowland rules

the beautiful diffraction gratings now so well known over

the scientific world, as also other plane surfaces for Helio-

stats, itc. I am now approaching the borderland of what
may be called the abstruse in science in which I humbly
acknowledge it would take a vast volume to contain all I

don't know, yet I hope to make plain to you this most
beautiful and accurate method, and for fear I may forget

to give due credit, I will eay that I am indebted to Dr.

Hastings for it, with whom it was an original discovery,

though he told me he afterwards found it had been in use

by Steinheil, the celebrated optician of Munich. The
principle was discovered by the immortal Newton, and it

shows how much can be made of the ordinary phenomena
seen in our everyday life when placed in the hands of the

investigator. We have all seen the beautiful play of

colouri on the soap bubble, or when the drop of oil sjjreada

over the surface of the water. Place a lens of long curva-

ture on a piece of plain polished glass, and, looking at it

obliquely, a black central spot is seen with rings of various

width and colour surrounding it. If the lens is a true

curve, and the glass beneath it a true plane, these rings of

colour will be perfectly concentric and arranged in regular

decreasing interval^. This apparatus is known as Newton's
colour-glass, because he not only measured the phenomena,

but estaVjlished the laws of the appearances presented. I

will now endeavour to explain the general principle by
which this phenomena is utilised in the testing of plane

surfaces. Suppose that we place on the lower plate lenses

of constantlj' increasing curvature until that curvature

becomes vil, or, in other words, a true jilane. The rings of

colour will constantly increase in width as the curvature of

the lens increases, until at last one colour alone is seen over

the whole surface, provided, however, the name angle of

observation be maintained, and provided further that the

film of air between the glasses is of absolutely the same
relative tiiickuess throughout. I say the film of air, for 1

presume that it would be utterly impossible to exclude par

tides of dust so that absolute contact could take place.

E irly physicists maintained that absolute molecular contact

was impossible, and that the central separation of Iho

glas.ses in Newton's experiment was 7T-g^,\,^iii of an inch, but

Sir William Thompson bus shown tliat the separation is

caused by shreds or particles of dust. However, if this

separation is equal throughout, we have the phenomena
as described, but if the dust partichis are thicker under

one side than the other our phenomena will change

c

FiR. 7.

to broad parallel bands, as in Fig. 8, the broader the

bands the nearer the absolute parallelism of the plates.

In Fig. 7 let a and h represent the two plates we
are testing. Rays of white light c, falling upon the

upper surface of plate a, are jiaitially reflected off in the

direction of rays d ; but, as these rays do not concern us

now, I have not sketched them. Part of the light passes

on through the ui)per plate, where it is bent out of its course

somewhat, and, falling upon the lower surface of the upper

Fig. 8. •'.:';

plate, some of this light is again reflected toward the eye at

d. As some of the light passes through the upper plate,

and, passing through the film of air between the plates,

falling on the upper surface of the lower one, this in turn is

reflected, but as the light that falls on this surface has had

to traverse the film of air twice, it is retarded by a certain
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number of half or whole wave lengths, and the beautiful

phenomena of interference takes place, some of the colours

of white light being obliterated while others come to the

eye. When the position of the eye changes the colour is

seen to change. I have not time to dwell further on this

part of my subject, which is discussed in most advanced

works on physics, and especially well described in Dr.

Eugene Lommel's work on the " The Nature of Light." I

remarked that if the two surfaces were perfectly plane

there would be one colour seen, or else colours of the first

or second order would arrange themselves in broad parallel

bands, but this would also take place in plates of slight

curvature for the requirement is as I said, a film of air of

equal thickness throughout. You can see at once that this

condition could be obtained in a perfect convex surface

fitting a perfect concave of the same radius. Fortunately

we have a check to guard against this error. To produce

a perfect plane three surfaces must be worked together

unless we have a true plane to commence with, but to make
this true plane by this method we must work three toge-

ther, and if each one comes up to the demands of this most
rigorous test, we may rest assured that we have attained a

degree of accuracy almost beyond human conception. Let

Fig 8(1.

me illustrate. Suppose we have plates 1, 2, and 3, Fig. 8a.

Suppose 1 and 2 to be accurately convex and 3 accurately

concave, of the same radius. Now it is evident that 3 will

exactly fit 1 and 2, and that 1 and 2 will separately fit No.

3, but when 1 and 2 arc placed together they wUl only

touch in the centre, and there is no possible way to make
three plates coincide when they are alternately tested upon
one another than to make perfect planes out of them. As
it is difficult to see the colours well on metal surface?, a

one-coloured light is used, such as the sodium flame, which
gives to the eye, in our test, dark and biight bands instead

of coloured ones. When these plates are worked and
tested upon one another until they all present the same
appearance, one may be reserved for a test-plate for future

use. Here is a small test-plate made by the celebrated

Steinheil, and here two made by myself, and I may be
pardoned in saying that I was much gratified to find the

coincideoce so nearly perfect that the limiting error is much
less than 00001 of an inch. My assistant, with but a
few months' experience, has made quite as aocui-ate plates.

It is necessary, of course, to have a glass plate to test the

metal plates, as the upper plate must be transparent. So
far we have been dealing with perfect surfaces. Let us

now see what shall occur in surfaces that are not plane.

Suppose we now have our perfect test-plate, and it is laid on

a plate that has a compound error, say depressed at centre
and edge and high between these points. If this error is

regular the central bands arrange themselves as in Fig. 9.

You may now ask, how are we to know what sort of

Fig. :-.

surface we have. A ready solution is at hand. The bands
always travel in the direction of the thickest film of air,

hence, on lowering the eye, if the convex edge of the bands
travel in the direction of the arrow, we are absolutely

certain that that part of the surface being tested is convex,

while if, as in the central part of the bands, the concave

edges advance, we know that part is hollow or too low.

Furthermore, any small error will be ligorously detected,

with astonishing clearness, and one of the grandest quali-

ties of this test is the absence of " personal equation

"

for, given a perfect test-plate, it won't lie, neither will it

exaggerate. I say, won't lie, but I must guard this by
saying that the plates must coincide absolutely in tempera-

ture, and the touch of the finger, the heat of the hand, or

any disturbance whatever will vitiate the results of this

lovely process ; but more of that at a future time. If our

surface is plane to within a short distance of the edge, and
is there overcorrected, or convex, the test shows it as in

Fig. 10. If the whole surface is regularly convex then

Fis. 10.

concentric rings of a breadth determined by the approach
to a perfect plane are seen. If concave, a similar phe-

nomena is exhibited except in the case of the convex
the broader rings are near the centre, while in the

concave they are nearer the edge. In lowering the eye
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while observing the plates, the rings of the convex plates

will advance outwoid, those of the concave inward. It

may be asked by the meohaniciau, Can this method be used

for testing our surface plates 1 I answer, that I have found

the scraped surface of iron bright enough to test by sodium

light. My assistant in the machine work scraped three

8 in, plates that were tested by this method aud found

to be very excellent, though it must be evident that a

single cut of the scraper would change the spot over which

it passed so much as t j entirely change the appearance

there, but I found I could use the test to get the general

outline of the surface under process of correction. These

iron r'ates, I would say, are simply used for preliminary

formation of polishers. I may have something to say on
the question of surface plates in the future, as I have made
some interesting studies on the subject. I must now
bring this paper to a close, although I had intended in-

cluding some interesting studies of curved surfaces. There
is, however, matter enough in that subject of itself, espe-

cially when we connect it with the idiosyncrasies of the

material we have to deal with, a vital part of the subject

that I have not touched upon in the present paper. You
may now inquire how critical is this " colour test." To
answer this I fear I shall trench upon forbidden grounds,

but I call to my help the words of one of our best American
physicists, and I quote from a letter in which he says, " by
combined calculation and experiment I have found the

limiting error for white light to be ^o o oVoo o °^ ^^ i^^ch, and
for Na (or sodium) light about fifty times greater or less than

eoo'ooo of ^^ inch." Dr. Alfred Mayer estimated and
demonstrated by actual experiment that the smallest black

spot on a white ground \-isible to the naked eye is about
g^i-j of an inch at the distance of normal vision, namely
10 inches, and that a line, which, of course, has the

element of extension ^o^ of an inch in thickness could
be seen. In our delicate "colour test" we may decrease

the diameter of our black spot a thousand times, and still

its perception is possible by the aid of our monochromatic
light, and we may diminish our line ten thousand times,

yet find it just perceivable on the borderland of our test

by white light. Do not presume I am so foolish as to even
think that the human hand directed by the human brain
can ever work the material at his command to such a high
standard of exactness. No ; from the very nature of the

material we have to work with, we are forbidden even to

hope for such an achievement, and could it be possible that,

through some stroke of good fortune, we could attain this

high ideal, it would be but for a moment, as from the very
nature of our environment, it would be but an ignus
faiuui. There is, however, to the earnest mind a delight
in having a high model of excellence, for as our model is

so will our work approximate, and although we may go on
approximating our ideal for ever we can never hope to

reach that which has been set for us by the great Master
Workman.

THOUGHT AND LANGUAGE.
By Ada S. Ballin.

VIII.

WE have seen how the primitive language of sensation
gradually developed into that of emotion, and how

from the basis thus formed the language of the will arose.

In my last article we were left in that no man's land which
lies between actions expressive of will and those which
serve to communicate thought ; for it is impossible to fix a
definite line between the various phases of mind and their

manifestations. Equally difficult is it to define those

gestures which man and no other animal is capable of per-

forming, as there are endless examples recorded of gestures
of a very complicated character that could only be the result

of complex intellectual acts having been performed by the
lower animals.

The following very striking and mutually corroborative
instances will, 1 think, illustrate this point. Captain John-
son saw a number of monkeys (Jfaranis rliesiis) on some
trees, and he says :

—" 1 fired with small shot at one of
them, which instantly r.in down to the lowest branch of the
tree, as if he were going to fly at me, stopped suddenly,
and coolly put his i)aw to the part wounded, covered with
blood, and held it out for me to see."* The action said as

plainly as possible, " See what a dreadful injury you have
done me," and Captain Johnson was so impressed by the
mute reproach that he has never since fired at any of the
tribe.

The second case is given by Jesse, and refers to Sir W.
Hoste's Memoirs :

— " One of his officers, come home after a
long day's shooting, saw a female monkey running along
the rocks with her young one in her arms. He imme-
diately fired, and the animal fell. On his coming up, she
grasped her little one close to her breast, and with the
other hand pointed to the wound which the ball had made,
and which had entered above her breast. Dipping her
finger in the blood, and then holding it up, she seemed to
reproach him with being the cause of her death, and con-
sequently that of the little one, to which she frequently
j)ointed. ' I never,' says Sir William, ' felt so much as
when I heard the story, and I determined never to shoot
one of these animals as long as I lived.' "f
A similar story is told of the celebrated elephant Chuny.

When he was brought to England in 1810 he was engaged
to perform at Covent Garden Theatre. It was arranged
that in the course of the performance he should pas.s over a
bridge. The bridge was not very strongly built, and the
animal, feeling it unequal to his weight, resolutely refused
to cross it. Blow after blow from an iron goad rained
upon the fleshy part of his neck at the root of the ear, until

quite a pool of blood was made on the floor. At last Capt.
Kay, who had brought Chuny over on his ship, the Ashel,
and had petted him a great deal, came to know what was
the matter. Before any explanation could be given, Chuny
walked up to him, caught his friend's hand in his trunk,
thrust it into the bleeding wound, and then held it up
before his eyes, thus attracting his attention to the cruelty
which had been practised.

The reasoning in this case is precisely what is called
human reasoning, and the comprehension of the relation of
cause and efl'ect is very strongly marked ; the gestures de-
scribed are also exactly what would be performed by a deaf-

and-dumb person under the same circumstances.

Another instance, less tragic, but proving even more
conclusively the power of reasoning and communication,
was received by Mr. Romanes from Lieut.-General Sir John
H. Lefroy, C.B., K.C.M.G., F.R.S., who has a terrier

which it is the duty of his wife's maid to wash and feed.
" It was her habit, after calling her mistress in the
morning, to go out and milk a goat which was tethered near
the house, and give "Button" the milk. One morning,
being rather earlier than usual, instead of going out at
once, she took up some needlework, and began to occupy
herself. The dog endeavoured in every possible way to

attract her attention and draw her forth, and at last

pushed aside the curtain of a closet, and, never having been
taught to fetch or carry, took between his teeth the cup she
habitually used, and brought it to her feet."

* " Animal Intelligence," p. 475.

t " GleaningB," Vol. III., pp. 86-7.
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Those gestures which express thought imply a far higher
stage of mental develoiiment than any of the other gestures
which we have been considering. Man has full possession
of those involuntary gestures which express feelings, and
of the gestures which express volition. He has these in

common with inferior animals ; but he has more than these,

for the mind of the most savage man transcends that of the
most cultured brute, although the difference is one of

degree only. Thus Mr. Gallon observes* that the
Dammaras are able to count as far as three only ; they
discover the loss of an ox, " not by the number of the herd
being diminished, but by the absence of a face they know."
If two sticks of tobacco are " the rate of exchange for one
sheep, it would sorely puzzle a Dau.mara to take two
sheep and give him four sticks ;

" and he continues :
" Once

while I watched a Dammara floundering hopelessly in a
calculation on one side of me, I observed Dinah, my
spaniel, equally embarrassed on the other. She was over-

looking half-a-dozen of her newborn puppies ; and her
anxiety was excessive as she tried to find out if all were
present. . . . She kept puzzling and running her eyes
over them, backwards and forwards. She had evidently a
vague notion of counting, but the figure was too large for

her brain. Taking the two as they stood, dcg and
Dammara, the comparison reflected no great honour on the
man."

Differences of degree, however, widen so greatly that
in the course of time they become to all seeming dif-

ferences in kind. Thus, in animals and plants a .slight

variation from an original type may become so perpetuated
and encouraged by natural selection or surrounding condi-

tions that they may eventually appear to belong to a wholly
separate genus.

The inherent similarity between brute and human intelli-

gence has been tacitly or explicitly acknowledged in all

ages. In those beast-fables which have been found all

over the world, human characteristics have been attributed
to the lower animals ; and, curiously enough, that most
human of all attributes—articulate .speech—Las been
ascribed to them by many and various nations. Familiar
instances of this are the talking serpent of Genesis,!
Balaam's ass,! and the characters in ^sop's Fables; but
less well known is the shark of Polynesian myth, which
speaks and acts like a human being. The pelican and
musk-duck, according to an Australian legend, are capable
of human speech and action ; and in South African legends,
not only do all animals speak, but the various kinds are
credited with different modes of pronunciation.

In antithesis to this belief in the potsession of human
faculties by the brutes, may be regarded the prominent
doctrine still in existence, that an inseparable barrier
exists between the lower animals and man, a doc-

trine which, put shortly, is that the man possesses
a soul, while the animal, not having that gift, is

a mindless automaton. The supporters of the Evolu-
tion theory, however, regard the mind of man as

a direct development from that of the lower animals

;

they maintain that from the earliest trace of a nervous
system, which is now found represented in the Medusiv,
there has been a process going on through countless suc-

cessive generations that has brought about the gradual
specialisation of a nervous system, which, becoming more
and more complicated at every step, has taken on functions
of greater complexity, till we have reached the brain of a
Shakespeare or a Bacon. This, too, is a hopeful theory,
for, having got so far, why should we not go farther in the
march of intellect ]

* " Tropical Africa," p. 132.

X Numbers, xxii., 28 et seq.
f Chap. iii.

Against the conclusion of my second article, " That
man's mind was developed by the struggle for existence,"

ex h)/]h evolut.,a. correspondtnt, " Halliards" [1626], has
formulated the pseudo syjlogism, "all other races are older
than man. No other races have developed mentally like

man, though all have been struggling (and successfully) for

existence longer than he has. Ergo, man's mental
superiority is not the result of these circumstances, but is

itself the efficient cause of his use of firearms, language,
and of his domination over all other animals." I simply
take this as a type of the arguments commonly used to
support the doctrine of the special creation of tLo mind of
man, although it is perhaps unjust to take so illogical a
specimen, for it is obvious that the conclusion therein givp.n

cannot possibly be arrived at from its premisses.

It has never been attempted to show that other races
have developed mentally like man ; but it has already been
pointed out that man's use of weapans, language, ifec., and
domination over other animals was a manifestation of his

mental superiority which had been attained in the struggle

for existence. There are various kinds of development
which lead to success in the struggle for existence.

Mental development is only one of these.

Thuswe find a leaf caterpillar has developed a green colour,
which prevents its being conspicuous to its enemies, the

birds ; while, in the same way, another kind of caterpillar

has come to resemble a piece of dried twig. The hare has

gained swiftness, the skunk a malodorous secretion, the

porcupine quills, the adder its poison glands. In short,

volumes might be written, only detailing these myriad pro-

tective developments. Briefly, I will formulate my argu-

ment as follows :—All animals that have survived have
been enabled to do so in virtue of developing a pro-

tection against adverse surrounding circumstances. Man
has survived ; therefore man must have developed a

protection against adverse surrounding circtimstances.

Some animals develop one kind of protection, some
another ; development in man has taken place by way of

the nervous system, he has g:iined brain-force, and con-

sequently mental superiority, and this mental superiority

has been the means of his devising weapons, tools, clothes,

and all the other implements of civilisation and life in a

community, for which life language is one of the most
important conditions. The question is often raised, " Why
do not the lower animals develop language?" The answer
is that they have not attained sufficient complexity of

mental and communal life to need such a means of expres-

sion as language, such as we know it. Language in a

general sense they do possess—a means of communication
sufficing for their necessities. Articulate .speech has grown
up with the mind of man and could not exist without it

THE EVOLUTION OF THE SENSE
OF BEAUTY.

.- - '

By Constance C. W. Naden.

{Continned from j)aijc 34-1.)

LET us now investigate somewhat more in detail the

pleasures and pains given by li(//it and shade, by

coloiiT, and hj/orm. The discrimination of colour doubt-

less succeeds that of light and shade, but it will be more
conveniently treated first.

I must briefly explain the " Young-Helmholtz " hypo-

thesis, which is good till a better is suggested ; but it

scarcely claims to be more than a symbolic expression of
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facts, and its correctness or incorrectness will not atl'ect the

Talidity of the general theory set forth in this paper.

It is supposed that every part of the retina is furnished

with three kinds of nerve-fibres. The first set is chiefly

stimulated by the longest ether-waves, producing the sen-

sation of red, the second by those of medium length, giving

green, the third by the shortest, giving vioht. The sen-

sations of yellow, blue, and orange are each produced by
the simultaneous stimulation of two of these sets of tiltres.

For instance, these ether waves which are shorter than the

red waves, and longer than the green waves, stimulate

moderately both those fibres which perceive red, and those

which perceive green, and give the sensation of yellow.

Stimulation of all these sets gives white. A perfectly pure
colour is never perceived, because while light-waves of any
given length are stronyly exciting their own special nerve-

fibres, they are also very weakly exciting fibres of the two
other kinds. The longest waves, for example, which
strongly stimulate the red fibres, at the same time faintly

stimulate the green and the violet fibres, so that the red

always appears mixed with a little white.

But this faint excitement is not sufScient to cause

fatigue. After an object of any definite colour bus been
presented to the eye for an appreciable time, the fibres

which have been comparatively idle while their com-
panions have been exhausted will be fresh and eager for

action.

If we look at a bright red object, and then turn our
eyes to a white surface, a bluish-green image will appear
of the same size and shape as the original object. The
red nerves have been tired, and only the green and violet

nerves are acting : so that practically only the green and
violet constituents of white light will be seen by that part

of the retina which has been exposed to the red light.

The colour of the image is said to be complemeiUary to that

of the object, because their mixture would form white
Ught
We now have data on which to explain both the pleasure

in isolated colours and the pleasure in contrasted colours.

A single pure, bri;»ht colour pleases for a time, because it

stimulates powerfully, and yet permits a partial rest ; but
a contrast of colours gives a greater and more lasting iilea-

sure, since it occasions easy and varied action. When
the red waves, for instance, have fatigued the delicate

structures which receive them, the complementary bluish-

green waves are welcomed as a relief and diversion. The
red-perceiving fibres rest and undergo repair while the

others are exercised. It may be oVjected that a red and a

bluish-green object, placed in juxtaposition, do not aiTect

the same part of the retina. The eye, however, is never
kept perfectly steady, but ceasele.'fcly wanders from point to

point, so that the pleasure derived from chromatic com-
bination is generally due to what is known as Successive

Contrast.

Simultaneous contrast, or the efifect of one colour in

heightening or modifying another, when both are seen at

the same instant, pioduces much the same results, but
seems to be attributable to a different cause. Here we are

concerned with dec-ption of the judgment rather than with
retinal fatigue, since pale hues, differing little, produce a

greater effect upon each other than intense hues, differing

much. It seems likely that we unconsciously accept the

colour of the larger mass as our standard, and accept it the
more readily as it approaches nearer to white. A strip of

grey paper on a sheet of pale green paper will look reddish,

because it reflects more red light than is reflected by the

green sheet. It should be remembered that white is merely
a relative term, and that as each set of light-waves stimu-

lates to some extent all three sets of nerves, every colour

which is seen diti'ers from white not in kind, but in degree.

All ordinary colours, that is, arc gr.ides of white. Any
pleasure given by simultaneous contrast must obviously be

mental rather than purely sensuous.

The explauiition of colour discord seems a little diflicult.

Mr. Grant Allen suggests* that while tho red-perceiving

fibres are rested by green, they are fatigued by orange or

yellow, which continue the stimulation, though in a some-

what slighter degree,and thus makefresh dcuiandsupontheir

wearied energies. Continued contemplation of the same

colour overworks the nerves which perceive it, and lessens

its apparent brilliancj-. The same is true, in a less degree,

of continued contemplation of colours standing near each

other in the chromatic scale— as, for instance, red and

orange, "i'et the sufficiency of this explanation seems at

least doubtful. The discomfort created by discord cer-

tainly is not very similar to our feeling of fatigue, when
we gaze long at an uninterrupted mass of one colour.

Mr. Sully, in a criticism of " Physiological iEsthetics,"t

points this out, and urgt s that the weariness and consequent

distaste should on this theory be tjrealcsl when the colour

is monotonous. Mr. Allen replies that our eyes seek the

boundary of each colour, and that thus they keep travelling

to and fro between the two, instead of escaping into

black, white, or neutral tint, as they might were there but

one hue, with an uncoloured boundary. It may still be

asked,—When the eyes have reached the limit of the red,

why should they not go straight on to the opposite

limit of the orange 1 They would be less fatigued by

thus travelling across a small patch of red and a small

patch of orange than by journeying from end to end

of a uniform patch of red large enough to cover both

the small patch of red and the small patch of orange. If,

on the other hand, they travel back again, they will not be

more tired by a double journey across the small red patch,

than by a single journey across the large red patch.

Besides, if the feeling of discord arises from this species of

fatigue, a strong eye, able to bear much stimulation, ought

to sufTer less from discord than a delicate eye ; but we find

that the eye is affected in proportion to its cultivation, not

in proportion to its weakness. A gradation from red to

orange is absolutely pleasant ; and yet, on Mr. Allen's

hypothesis it should be only one degree less painful than

monotony.
Discord of colour probably gives a negative rather than a

positive discomfort ; a disappointment rather than a pain.

We have a certain variety of colour, but we do not get the

treat which we expected, and which we should have received

from those combinations known as harmonious. Instead

of appearing Iriyhter by contrast, the tints actually appear

duller. Cousequeiitly, we are dissatisfied. The effect is

much like that of a false rhyme.

However, there may be some physical disturbance as

well, and I venture to suggest a theory. The fibres which

have been excited by red are still excited by the neigh-

bouring patch of orange ; but they are now called upon to

respond to light waves of a slightly different length.

There may be some discomfort attendant on the sudden

necessity of accommodation to this new stimulus, while

the vibrations due to the old stimulus still persist. This

discomfort will last till the red vibrations have ceased, and

the fibres are tuned for orange, and will recur when they

have again to be tuned for red. It will be remembered

that smooih'iiess or continuity is one of the essential con-

ditions of easy action.

In yradation this condition is fulfilled. The transition

from red to orange is made almost imperceptibly, giving

* " Physiological .(Esthetics," p. 167. t Hind. July, 1879.
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time for the fibres to accommodate themselves to the fresh

light waves. " All good colour," Ruskin tells us, " is

gradated. A blush-rose (or, better still, a blush itself, is

the type of rightness in arrangement of pure hue." The
painfulness of very crude contrast probably arises partly

from over-stimulation of too sensitive a structure, and
partly from the too sudden withdrawal of the stimulus from

one set of structures, and the equally sudden excitement of

another set.

It will now be well understood that the enjoyment of

gradated Urjht and shade is due to a gradual passing of

action into rest and rest into action. The disagreeable

effect of flickering must be noticed, because the explana-

tion offered by Mr. Grant Allen seems at least inadequate.

He says, " All intermittent and jerky stimulation of the

optic nerve is unpleasant, because it attacks the fibres

jnat as they are freshly repaired, and therefore most
sensitive. To this class belong the unpleasant effects

of flickering and unsteady lights." This may be
partly correct, but if it be wholly correct flickering

ought to be actually pleasant, when the light is very
faint. For supposing that the brightest light of the flicker

is only strong enough to stimulate the freshly-repaired

fibre, just as much as ordinary sunshine would stimulate

a fibre somewhat blunted by exposure to daylight, the

resulting sensation ought to resemble that produced by the

goft radiance of a spring morning. Certainly it ought not
to be more painful than the stimulus given by green to

" freshly-repaired " fibres which have stood nearly idle

while their neighbours have been receiving waves of red.

It seems that we must again take into consideration the
principle of smoothness and continuity. When we look

at a flickering candle or lamp, the pupil, contracted at any
particular moment to the degree required by the intensity

of the light which it receives, is suddenly called upon to

dilate, in order to admit a greater amount of fainter light.

It has not quite adapted itself to its new circumstances
when a stronger stimulus obliges it again to contract, and
before it has quite accomplished this task, again it is

required to dilate. If the illumination be feeble, even at

its brightest, the amount of light admitted at any time
might not be sufficient to injure the eye, though the pupil
should remain dilated. But, as a general rule, contraction

is necessary when there is an increase of brightness, and
the automatic instinct acts according to this rule, making
no exception for particular cases. No doubt the rods and
cones of the retina have their share in the discomfort, and
ire in their own manner continually trying and failing to

adjust themselves to the change of circumstances.
In speaking of the esthetic use of black, Mr. Allen

remarks, " In short, the real pleasure in every instance is

derived from the positive light, and the blackness only acts

as a repairer or non-stimulant." Why, then, does not the
positive light produce the disagreeable sensation of a
flicker? On our own hypothesis we can answer that when
the light occurs in large masses there is generally a sensible

gradatkra from light to dark ; when it occurs in small
bright points, the brightness and darkness are perceived
iimuUaneovMy, not successively. If, however, the points
be too near together, so that the eye ranges from one
to the other, the effect is bad. A black dress, thickly
sprinkled with well-defined white spots, is almost unbear-
ably dazzling.

{To he continued.)

MIGRATION OF BLOWING VIPERS.

Bv C. Few Seiss.

A FEW seasons ago, a narrow sandy island on the

coast of New Jersey was overrun with countless

numbers of the common toad {Bufo lentiyinosv.s Ameri-

camis). The toad is generally of crepuscular habits,

except during cloudy and rainy weather, but here they

were met with, out in search of food, at all hours of the

day, even beneath the hot glare of the noonday sun. It

may be that, had they all waited until the cool of the

evening to hunt for their insect prey, many of the weaker
and less active toads would have been supperless. So, by

hunting both by day and night, they were able to secure

both diurnal and nocturnal insects. Over two hundred
toads were counted in a short stroll between four and five

o'clock in the afternoon of a July day. At this period

there were no snakes of any kind to be met with on the

island. That a few did exist I do not doubt, but they were

not observed.

Now, this narrow island is separated from the mainland

by a small bay, or thoroughfare, which is, perhaps, over a

quarter of a mile wide at its narrowest portion. The vege-

tation on the island consisted of little else than rank grass,

stunted cedars, and pines.

A " Begixner-s' Star Atlas," by the Eev. I. E. Eapin, with an
introdnction by ilr. .J. A. Wescwood Oliver, is in the press, and will
be published shortly by Messrs. Sonnecschein & Co.

In the season following the one above noted, the toads

were again innumerable, but, what was startling, " blowing

vipers" (Ileterodon plafyrhhu/.s) were numerous also. They
were observed in nearly every part of the island, and were

seen pursuing, capturing, and swallowing the toads, as

though bent on their extermination. Sometimes a toad

would endeavour to escape by quickly burrowing into the

sand, but the snake, having marked the spot where the toad

disappeared, would force its head, with shovel-like snout,

into the sand, seize the unfortunate toad, drag it from its

hiding-place, and swallow it (see illustration).

W^hat was the cause of tliis sudden appearance and num-
ber of snakes 1 They made their appearance in early

summer, when the young Ileterodons were not yet out of

the egg, and it requires several months of growth before

they are capable of mastering an average-sized toad. Did
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they come from the maiuland by swimming across the

bay, which at its narrowest part is a quarter of a mile

wide 1 This would seem like a great undertaking for a

nou-aquatic species, but, nevertheless, it is the only way
in which they could have come. A migration of snakes

has never before come under my notice, and yet I must
consider this sudden appearance of " blowing vipers " as

such. It is higlily proliable that food became scarce in

their old haunts, and they migrated to the island in hopes

of finding food more plentiful. It is not i)robable that

their sense of smell is so highly developed as to have

scented the toads from such a distance, and that they were

quitting their old home with the certain knowledge that

food in abundance awaited them on this sandy island.

In the summer t'oUowing this migration, toads were not

numerous, and only a few snakes were observed ; and such,

I learn, has been the case tor the two or three intervening

years since then. Of course, great numbers of the snakes

were killed by man ; not because thej' were thought to be

poisonous, for this species is here generally and correctly

understood to bo perfectly harmless, nor always for mere
wantonness, but from the belief that in destroying the

snakes they were preserving the lives of many toads, which
were beneficial to man, inasmuch as they fed upon mos-

quitoes. Now, the tormenting mosquito {Culex damnosus)

is by far too small a species of game for the toad. I have

examined the contents of the stomachs of several maritime

toads, but failed to find mosquitoes. Very young toads,

which have just left the water and the tadpole stage, do

feed upon minute insects, such as gnats, ants, aphides,

<kc., but I refer only to the mature animals.

—

Scientific

American.

OTHER WORLDS THAN OURS.
A WEEK'S CONVERSATION ON THE PLURALITY OF

WORLDS.

By Mons. de Fontenelle.

with notes by richard a. proctoe.

(Continued from p. 324.)

THE SIXTH EVENING.

ITEW OBSERVATIONS CONFIRMING THE PRECEDING ONES,

AND SOME FURTHER DISCOVERIES MADE IN THE HEAVENS.

'rjlIS so long since the Marchioness and I had any dis-

X course concerning the planetary worlds, that we
began to question whether we had ever talked on that

subject I went one day to visit her, and came in just as

two very polite gentlemen had taken their leaves of her.

" Well !
" says Madam, the very moment she perceived

me, "you see what visiters I have had; and I protest it

has given me some room to suspect it has been in your

power to impose upon my judgment."
" I should be very proud," reply 'd I, " if I could flatter

myself with such a power, because I look upon it to be the

hardest task any one could attempt."
" As hard as it is," says she, " I am afraid you have done

it. I know not how it came about, but our conversation

turned upon the plurality of worlds with my two friends

who are just gone : I am not certain, but they might in-

troduce the discourse with a malicious design. I made no

scruple to tell them directly, that all the planets were

inhabited ; one of them reply'd, he was very well satisfy'd

I did not believe a word of it ; and I, with all the sim-

plicity imaginable, maintain'd it was my real opinion ; he

still look'd upon it as a piece of dissimulation, design'd to

divert the company ; and I thought what made him so

positive that I did not believe my own sentiments was,

that he had too high an opinion of me to conceive that I

could entertain so extravagant a notion. As for the other

gentleman, who had not altogether that esteem for me, ho

took me at my word. For God's sake, why did you put a

thill"- in my head which people that value me cannot think

I maintain seriously 1

"

"Nay, madam," says I ; "but why would you attempt

to maintain any serious position among a set of people who,

I am sure, never entered into a way of reasoning which had

the least cast of seriousness. Wo should not atliont the

inhabitants of the planets so highly ; but content ourselves

with being a little select number of advocates for them, and

not communicate our mysteries to the vulgar."

" How," says the Marchioness, " do you call my two last

visitants the vulgar t

"

" They may have wit enough," says I, " but they never

reason at all. And your reasoners, who are a severe set of

people, will not make any dilliculty of sorting them with

the vulgar. On the other hand, these men of tire revenge

themselves by ridiculing the reasoners ; and think it is a

vei-y just principle in nature that every species despises

what it wants. It were right, if it was possible, to conform

ourselves to every species ; and it had been much better for

you to have rallied on the inhabitants of the jilanets with

your two friends, because they are better at raillery than

reasoning, which they never make use of. You had then

come off with their joint esteem ; and the planets had not

lost a single iuhabitaut by it."

" Would you have had me," says she, " sacrifice the

truth to a jestf And is that all the conscience you

have?"
" I own," answered I, " that I have no great zeal for

these kind of truths, and I will sacrifice them with all my
soul to the least conveniences of company. For instance,

I see what is, and always will be, the reason why the

opinion of the planets being inhabited is not thought so

probable as it really is. The jilanets always present them-

selves to our view as bodies which emit light ; and not at

all like great jilains and meadows. We should readily

agree that plains and meadows were inhabited; but

for luminous bodies to be so too, there is no ground

to believe. Reason may come and tell us, over and

over, that there are plains and meadows in these

planets ; but reason comes a day too late. One glance of

our eyes has had its effect before her ; we will not hear a

word she says ; the planets must be luminous bodies, and

what sort of inhabitants they should have, our imagination,

of course, would presently represent their figures to us.

It is what she cannot do, and the shortest way is to believe

there are no such beings. Would you have me, for the

establishment of these planetary people, whose interests

are far from touching me, go to attack those formidable

powers called Sense and Imagination 1 It is an enterprise

would require a good stock of courage, and we cannot

easily prevail on men to substitute their reason in the

place of their eyes. I sometimes meet with reasonable

people, who are willing, after a thousand demonstrations,

to believe that the planets are so many earths ; but their

belief is not such as it would be if they had not seen them

under a different appearance. They still remember the

first idea they entertained, and cannot well recover them-

selves from it. It is these kind of people who, in believing

our opinion, seem to do it a courtesy, and only favour it

for the sake of a certain pleasure which its singularity gives

them." .

" Well, says the Marchioness, interrupting me, " and is

not this sufficient for an opinion, which is but barely

probable?"
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" You -n-oukl he very much surprized," fays I, " if I

should tell you probable is not a very modest term. Is it

simply probable that there ever was such a man as

Alexander the Grent 1 You hold it very certain that there

was, and upon what is this certainty founded 1 Because
you have all the proofs which you could desire in a like

matter, and there does not the least subject for doubt
present itself, to suspend or arrest your determination ?

For you never c"uld see this Alexander, and you have not

one mathematical demonstration that there ever was such

a man. Now, what would you say if the inhabitants of

the planets were almost in the very same easel We can-

not pretend to make you see them, and you cannot insist

upon the demonstration here as you would in a mathe-

matical question. But you have all the proofs you could

desire in our world."

(To le contintied.)

THE AMATEUR PHOTOGRAPHIC
EXHIBITION.

PHOTOGEAPHY, which during the first years of its

existence was limited to the practice of a few
experts and a large number of professionals of more or

less doubtful skill, has, owing to the modern invention of

dry plates, become no longer a " black art," fraught with
dirt and dangers to hands and clothes, and beset with
difiiculties, but an art of comparatively easy acquirement
and pleasant practice. Hence the evolution of that recent

production, the amateur photograjAer, a species that has

increased to such an enormous extent in a short time that
it can no longer be regarded as phenomenal, except by its

rapid development. We have now amateur photographers
of both sexes and all ages, and the population has grown
so large that it is able to support its own newspaper.
One of the influences which has been most active in pro-

ducing this happy state of affairs is that of the London
Stereoscopic and Photographic Company, who, some time
ago, threw open its doors to the general public, arranged
comfortable studios, and provided competent masters for

the instruction of all comers. So many have availed them-
selves of this instruction, that a suggestion was made to
hold an exhibition of the students' work. The company,
however, improved upon this suggestion, and determined
to hold an exhibition on a large scale, to which all amateurs
should be invited to contribute. The invitation was so

warmly responded to that about 1,.500 frames, most of

them containing several pictures, were sent in, with the
result that on April 2.3, the largest exhibition of photo-
graphs which has ever been held was opened at 103, New
Bond-street (Mr. GuUick's Galleries). The Exhibition,

which will remain open until the 9th inst., is a thorough
success in every respect, and will, we hope, encourage its

promoters to make it an annual affair.

The exhibits are divided into thirteen classes, in each of

which valuable jirizes are given by the Company, and in

some cases also by outsiders, as we shall point out here-

after.

Class I. is open to pupils of the London Stereoscopic and
Photographic Company, and the Silver Medal in this class

is awarded to a lady, Mrs. Harrison, No. 1b, for a group of

photographs called " The Lawyer's Home, Crief, N.B. ;
"

especially notable is her picture of a drawing-room interior;

the bronze medals to Messrs. Sidney Piatt, No. 19, A.
Turnham, 6a, and A. Batchelor, 7a. Class I. is parti-

cularly interesting, as to a great extent the work shown is

that of beginners, and it clearly illustrates the progress

which may be made in a very short time by those endowed
with artistic taste, together with a little jierseverance.

Among several very attractive exhibits in this class is a

necessarily instantaneous photograph of a flash of lightning,

which is probably the best of its kind that han ever been
taken, and can easily be appreciated by those who know
the extreme difficulties of the subject. The lijihtning is

seen playing through the rigging of H.M.S. Xeptune, from
the deck of which it was taken by Mr. Francis R. M.
Puddicombe, Surgeon R.N., on the night of November 14

last, during heavy rain, when the ship was between
Madeira and Gibraltar. A melancholy interest is attached

to No. 20, " Nine Views in the Soudan," taken by the late

Mr. Cameron, war correspondent of the Standard, who met
a gallant death before Metemmeh. Mr. Cameron was a

pupil of Mr. Humphreys, at the Stereoscopic Company,
and his negatives were sent to them, by whom they were
printed. These photographs are unfortunately somewhat
wanting in clearness, owing to their having been exposed

in the too bright light of the Eastern sun. No. 13 is a

charming portrait of an old lady, by Mr. W. B. Roger.

The jihotographs of a tour in Spain (IS), bv Mr. Tomlinson,

well deserve the high commendation they have received.

Class II. Marine Pictures. A silver medal is awarded

to Mr. P. H. Emerson, for his series, " A Misty Morning,"

&c.. No. 2. These photographs are exquisitely done in

Platinotype, and look like very fine engravings. Another
silver medal has been well won by Mr. W. Gaddum for his

series, " Genoa Harbour," kc. (27). The brot ze medals

were awarded to Mr. Matthew Whiting for No. 4, Mr. W.
C. Williams, No. 19, beautiful instantaneous effects, and to

Mr. R. Leventhorpe, No. 1. Noticeable exhibits in this

group are Mr. H. Vanner's " Regatta Day, Lowestoft " (32);

the crowd and donkeys in which come out with great effect,

and Mr. F. Briglman's " By Moonlight on the Sea " (39),

a perfect little gem.
Class III. The country-house group. The gold medal is

awarded to Mr. J. E. Brindson for his excellent pictures

Nos. 28-42 ; the silver medal to Mr. J. Taylor for his

"Mare and Foal " (49). No. 10, "Some old Friends at

the Zoo," by C. Hinxman, is a most attractive series con-

taining the white bear, an elephant with its keeper, sur-

mounted by a cargo of boys, a zebra with its keeper, and a

beautiful group of storks round a pool. The photographs

are most artistically grouped, and are extremely creditable,

considering the ditficulties under which they must have

been taken, for, next to babies, animals are the most
troublesome things to get fixed that can possibly be

imagined. The only fault we detect in them is that they

are perhaps printed a little too dark. This exhibit obtained

a bronze medal. Mr. A. Mathison's " Fisher Lassies,"

No. S."), is a charming group, well deserving the bronze

medal awarded to it.

Class IV. The Coventry Machinists' Company's prize,

one of their best tricycles, has been awarded to Mr. E.

Brightman for a fine series, Nos. 38—43 ; a set of photo-

graphic apparatus to Mr. W. S. Anderson (15) ; and bronze

medals to Messrs. T. M. Brownrigg (19) and T. Huson
(32). This class, which was open to all cyclists, will

doubtless prove of great interest to riders of the iron steed.

Class V. Army and Navy prize.—The gold medal for

the best general work has been awarded to Major-General

Sir Charles Key,=, who also obtained a bronze medal in

Class III. for his " Cricket Match " (27). This gentleman
shows numerous exhibits in various classes, and all his

work is done in a most masterly manner ; especially notable

are his "Moorish Heads" in Class IX, Major Stewart

has been awarded a bronze medal for the general excellenc*

of his work.
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Class VI. The gold medal for the best jAotogrnph taken

on an X. L. Edwards' gelatine plate was awarded to ilr.

S. Norman (2S) for some good landscape studies, while

Mr. A. Millar (7a) obtained a bronze medal.

Class VII. The gold medal for the best platinotype

picture has fallen to Mr. Earnest A. Gould, for No.

12a.

Class VIII. Open to ladies only. This class contains

some very excellent exhibits, and, as a whole, speaks well

for the perseverance and artistic skdl of the fair sex. The
silver medal was awarded to the Jlisses Lindsay Antrobus,

for a series of beautiful views, and bronze medals to Miss

Holford, and Miss Maud C. Kitchin, for her clever

" studies of dogs " (24).

Class IX is the largest class, being open to all amateurs.

In it two gold medals were awarded, one to the Rev. 11. B.

Hare for No. 122, "The Old Mill Weir," and "The
Meeting of the Waters," which obtained the silver medal

given by the Amateur Photographer for the most artistic

photographs ; the other to Mr. Henry Stevens, for No. 309,

"Six Studies of Flowers." Mr. Stevens shows several

other exhibits of flower studies, which are all exquisitely

graceful and artistic ; he has also won a bronze medal in

Class XII., for his beautiful transparency, " Roses and
Dewdrops" (12). Sdver medals for architectural subjects

were awarded to Mr. A. Pringle for his " Moorish Archi-

tecture " (67), a noteworthy exhibit, and to Messrs. G.

Bankart, T. N. Armstrong, and A. A. Berens. Brouze

medals to Lord Walter Campbell, for Nos. 47-50, charming

Studies of Mrs. Finney and of his own children; Messrs.

A. W. Beer, A. Mathison, A. C. Biokuell, W. L.

Colls, R. B. White, C. P. and D. Downing, and C. E.

Abney.
Class X. Open to all amateurs. The silver medal for

the best winter scene was awarded to Mr. R. Leventhoipe

for No. 5, " Winter at Papworth Everard, Cambs." The
«xliibita in this class are of exceptional beauty, winter

landscapes being rather uncommon in photography.

Class XI. Open only to those who have begun to prac-

tise photography in the year 1885, contains many exhibits

which do credit to the beginners in the art. The silver

medal is awarded to Mr. H. Champion for a group of

portraits (No. I.)

Class XII. Transparencies on glass. Silver medal
Awarded to Mr. Murray for No. 15, " Three Rustic Views,

»nd Breakers." Bronze medals to Mr. F. Briglman for

twelve clever lantern-slides (G), and Messrs. H. Stevens and

G. Manfield. A notable exhibit is No. 11, "Reading the

News," also by Mr. Stevens.

Class XIII. Enlargements. Silver medal awarded to

Lieutenant-Colonel Sandeman for No. 17. Most of the

«nlargements are done from quarter-plate cameras.

It is impossible, in the limited space at our commaud, to

do more than mention a few of the most notable exhibits,

nor is it desirable to do so, for descriptions of picture.s are

of no great interest to those who have not seen them, while

to those who have, they are unnecessary. Viewing the ex-

hibition as a whole, it is in the highest degree satisfactory,

and speaks volumes as to the progress of an art which is

equally useful and ornamental.

Eeeata.—In Dr. Hntchinson's paper on "Termites," at p. 104,

line 11, for " formation" read " foundation "
; line 3G, for " extend-

ing" read "eitruding" ; line 41, for " photiphobia" read " photo-

phobia"; line 55, for "open moonlight" read "open, overnight."

At p. 142, line 6 from bottom, for "secret" read "scent." In
the paragraph announcing Miss Ada Ballin's forthcoming work,
with which the second column on p. 357 commences, " Dar-
mertoher " is printed for Darmeateter. <

THE INTERNATIONAL INVENTIONS
EXHIBITION.

THIS Exhibition, which, if no disaster intervenes, will

be opened on JMonday next witli all the ichit. that an
immense gatlieiiug of those of tlie public interisted in the

venture, coujiled with a goodly af.semblago of notabilities,

can bestow, liodes well to prove itself one of the most in-

teresting and, above all, tbe most useful collections of the

fruits of the world's industry that has been brought together

lor many years, even if in some res])ects it does not surpass

the glories of 1851. It was apparent, on the first announce-

ment of the purpose of this year's show, that die field

available was of sutl'icicnt immensity to warrant the an-

ticipation of a great success. And such a success is

already assured. Doubtless many of the surroundings

of the two jueoeding shows— the Fisheries and the

llealth Exhibition—which it is expected will be repeated,

and possilily in even a better form than heretofore, lend

considerably to the pres-.imption of sometliini; good in the

coming display ; but a[>art from all those attractions, there

is the fact, asseverated by many of those on the spot, and
therefore best able to judge, that the Inventions Exhibition

will comprise the most extensive dis])lay of good things

that has ever been brought together. And there is every

reason to expect that this should be so. It is safe to

assume that there is no branch of industry, no branch of

human labour, which can fairly be excluded, if we
are to judge from the title of the Exhibition. What
a vasr, an unnieasurable field, then, opens itself

before us as we try to conceive the possible limits

of the collection. As a matter of fact, no one mind
can accomplish such a task, and it is well that the

Executive is one which may be characterised for its hetero-

geneity. Beyond the fact that no article which has been

exhibited in either of the two preceding exhibitions is to

be admitted, it is impossible to imagine a single application

of human ingenuity which should not find a place in the

Exhibition of 1885. It is fortunate for the hundreds of

thousands, or probably millions, of visitors that this is so.

There cannot fail to be much that will interest every

one who is desirous of learning sumething, great or

small, and he will doubtless be aVjle to start on
his journey thitherwards without being assailed by the

presentiment that he is to feast (or deaden) his eyes

simply upon a series of well-dressed shop-fronts. Jam-pots,

in their way, have a place in the world, and jierhaps might,

by a broad expansion of the term, be regarded as inventions,

albeit somewhat ancient, but they should have no place in

the new Exhibition ; and as they and other equally useful

(or useless) exhibits held an unduly prominent position last

year, there is little fear of their troubling us during the

coming summer.
Perambulations through the various sections of the

Exhibition-buildings convince us that the new Exhibition

will be all that we could desire, and that no efl'ort will be

spared to impart to it a degree of utility, interest, and

piofit not previously attained. Utility, in that every one

will be able to see something capable of being rendered

subservient to his requirements ; interest, in that no one

will be able to leave without having seen something

attractive
;

profitable, in that every one will depart wiser

than he came ; and, further, that the exhiljitors of such

appliances or commodities as appeal to the sightfeers must

realise something in the way of business. Upon these three

grounds it is that we shall take our stand in reviewing,

week by week, the wares displayed in the various depart-

ments of the Exhibition.

Although we have spoken thus favourably of the Exhi-
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bition and its prospects, it must not be supposed that
already the various groups and classes are arranged, and
that all is in readiness and waiting for the ojiening cere-
mony. Nothing of the kind. It would, indeed, be an
unique Exhibition were such the case. Even now one may
walk through rows and channels of untouched packing-
cases, while here and there is a space to be seen which
evidently was intended for something or other, but which
has not yet put in an appearance. This always happens.
Why, in the name of reason, it should be so, no one can
imagine, unless it be that everybody is anxious to wait until

the last moment to ascertain what sort of a show every-
body else can bring together. Nevertheless great—indeed,
rapid and unmistakable progress is being made. One has
only to absent himself for a day to have impressed upon
him how much can be done in the space of a few hours.
Ab the coming Monday draws gradually near, so, no doubt,
will ever-increasing exertion be made by all concerned to
have everything, or as nearly so as possible, ready for the
inauguration. Those who do not take time by the forelock
will find next week that the influx of visitors will be too
great to permit of much being done then that ought to be
done this week. It is to be hoped that the sluggards will
be few, and that there will be no occasion for one to put off
his visit till a more fitting opportunity—that is, till matters
are in a more forward condition. Rather let it be that the
visitor of the opening week will be as much rewarded as
any other.

For the convenience of those of our readers who purpose
visiting the Exhibition we give this week a plan of the
building, together with a general survey of the various
branches of industry and knowledge represented therein.
To those acquainted with the building and its neighbour-
hood little need be said. For the benefit, however, of those
not so acquainted, it may be mentioned that there are two
entrances, one in Exhibition-road, and the other in Queen's-
gate. There is a special significance in mentioning this
fact, seeing that last year the former entrance was
often beseiged, while the other had but few patrons.
The Exhibition-road entrance is close to the South
Kensington stition, on the Underground Railway, where
the officials were daily in a state of iutense worry and
anxiety consequent on the multitudes of passengers passin"
their barriers. A deal of the crushing and its concomitant
evils was avoidable, seeing that the Queen's-gate entrance
is close to the Gloucester-road station, on the same com-
panies' systems, and yet was relatively only very slightly
patronised. Increased facilities are, however, being pre-
pared at the South Kensington station, which should
materially reduce the pressure on the station staircases. A
subway is being constructed under the road from the
station to the entrance to the Exhibition. It is being lined
with white glazed bricks, and a number of openings in the
road will be provided, through which air and light will be
able to find access to the tunnel. In wet weather this
subway will prove an exceptional boon, although there is

little doubt but that the rush for the South Kensington
station will be greater than ever.

So far as the grounds are concerned, the general arrance-
ment will be much the same as heretofore. The fountain,
which under the care of Colonel Sir Francis Bolton evoked
such universal admiration from the assembled throngs last
year, will, under the same careful guidance, again prove
very attractive. It is to be illuminated by Messrs. Siemens
Bros., and will be worked from the same basin as last year,
in a position whence it may be viewed by the greatest
number of spectators assembled on the extensive terraces
which almost surround it. The band-stands occupy their
old position, and will be largely used.

Concerning the Exhibition itself, it must not be for-

gotten that music is to occupy a large share ; in fact,

the title of the Exhibition ought rather to be Inventions
and Music, instead of simply Inventions. The Exhibition
is divided into two divisions, of which the first is styled

Inventions and the second Music. The first division has
allotted to it the whole of the outer buildings and a por
tion of the inner ones, while the second division absorbs
the major portion of the central buildings. This will be
better seen as we proceed to discuss the general features

of the various sections. The Exhibition is to be again
illuminated by means of electricity, and the grounds, which
last year were decorated with Chinese lanterns and other-

similar devices, are this year to be made dependent upon
the same source of light as the buildings themselves. The
lighting, however, is so important a branch of the subject

that it will be necessary to deal with it separately.

Suffice it here to say that the collection of electric lighting

plant will be the largest and most comprehensive ever

brought together. The interior of the building is to be
lighted every evening by nearly 500 arc lamps, and over

5,500 incandescent lamps ; while the grounds, terraces,

and the outlines of the buildings will be illuminated by
about 20,000 incandescent lamps instantaneously lighted.

It is noteworthy that the exhibitors' space has been very
materially increased since last year, and that without
encroaching upon the grounds to which general access was
obtainable.

A brief summary of what is being or will be done in the
various parts of the exhibition may prove of service. The
visitor, on passing the turnstile at the Exhibition-road

entrance, approaches a series of courts known as the South
Galleries. These are devoted to the heavier departments of

mechanical industry and to munitions of war. In the

central court will be the exhibits of the Admiralty and War
Office, including a series of torpedoes and similar tackle,

and machine-guns by Nordenfelt, Hotchkiss, and Maxim.
The latter inventor will work one of his guns in the grounds
outside the galleries, near what is called the Queen's-gate

Annexe, and will doubtless interest large numbers of

visitors, more particularly at the present juncture, when
wars and rumours of wars fill the air around us. The War
Office will also exhibit one of the latest patterns of 13-ton

guns with a bore of 5 in. If this section proves an
advance upon the War Office exhibit at the Crystal Palace
during the Electric Exhibition of 1881-2, it will be sure t&

prove highly instructive, and will reflect credit upon those

who have assigned it so prominent a position. In the

same court will be seen a fine collection of railway

plant, including several specimens of locomotives, from
the London and North - Western Railway Company's
large Webb compound locomotive down to the smallest in

the kingdom. Railway signals, in the face of recent

accidents, will prove an interesting section of the exhibi-

tion, and a plentiful show of this class of apparatus is pro-

mised by the best makers. The Westinghouse brake will

come in for a share of attention, and couplings, brakes, and
many of the other important features of railway work will

be prominently displayed. Besides railway engines, this

section will embrace a number of other forms of prime
motors, including engines by Hornsby & Sons, J. and E.

Wood, Walker Bros., and other eminent firms. To
enhance the jiractical value of this section of the exhibition,

three short railways will be fitted up and worked. One
will be an overhead railway, worked upon Rammel's
patent compressed air system. The other two lines will be

constructed in the grounds outside, one being an electric

railway by Mr. Holroyd Smith, who is already well known
in this field of labour ; the other will be worked by the
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British McKar-ki Air-Engine Co. The length of these

out-door liu^s will be about 700 ft. each.

Ill the court ou the right—known as the North Court

—

is bfing rapidly put together a capital display of civil

engineering work, mining machinery, and metallurgical

appliances. Noticable in this section of the Exhibition

will be a collection of mechanical " testing" apparatus, by

Messrs. W. H. Bailey &. Co. ; but there is already finished

a case of metal specimens, than which it is doubtful if any
other exhibit may be seen involving discoveries of greater

moment. This exhibit is illustrative of the properties of

Bessemer steel. Several samples which have undergone a

variety of crucial tests are displayed. At the side of the

case, in an unpretentious place, is a small piece of metal,

comprising apparently less than two cubic inches, but
which may fairly be said to be worth its weight in

gold many times over. And this is its history :

—

" On Wednesday, the 13th of August, 185G, Sir

Henry Bessemer first announced the discovery of his now
well known feteel process at a meeting of the British Asso-

ciation at Cheltenham. On the following morning his

paper was published in the Times. In the afternoon of

that day the account was read at the great Dowlais Iron
Works in Wales, where it excited the greatest interest, and
it was at once perceived by Mr. Edward Williams, of

Middlesbrough, who was at that time manager of the

bar-iron department at Dowlais, that the new process

threatened an entire revolution in the system of making
railway bars. Mr. Williams at once determined to put the

process to the test of exjieriment, and with an energy and
perseverance rarely equalled, he and his staff of workpeople,

in conjunction with their chemist, Mr. Edward Riley,

succeeded in extemporising a " Bessemer Converter," and
by the afternoon of Saturday a charge of pig-iron was con-

verted and run into troughs of sand on the ground. These
rudely-formed ingots were on Saturday rolled into bars,

much to the astonishment of all who had taken part in the
experiments. So deeply and so favourably were the pro-

prietors of the Dowlais Works impressed by the results

thus obtained, that they came up to London on the follow-

ing Tuesday, and on that same day purchased of the in-

ventor a licence to use his patent at their works for a cash

payment of £10,000, returning to Wales on the same
evening, or just within one week from the date of the
announcement of the invention at Cheltenham, thus back-

ing their faith in the new process solely on this first bar,

the small portion of which is here exhibited." If anything
were wanting to stimulate would-be inventors they have
it here. The world is not yet so full of comfort and con-

tentment, nor has human ingenuity so far availed itself of

the forces of Nature, as to leave no hope for further pro-

gress. Progress there must be, and the man that realises

this, and makes a move forward may nowadays rest assured

that he will get a substantial return for his labours, besides

having such pleasure as is to be derived from a knowledge
of having conferred a real boon, often greater than the

boldest general can hope for, upon his fellow men.
The gallery ou the left, known as the South Court, will

be devoted to agricultural machinery, and here plenty will

be found from abroad and from all parts of the kingdom to

interest the rural portion of the community. In these

times of agricultural depression, when the tiller of the soil

finds it next to an impossibility to earn his bread as a
reward for his labours, it behoves him to turn his attention
to the products of inventive genius. One can scarcely help
feeling, however, that there is too great a degree of gaudi-
ness in the painting, and that on that account the machines
look hardly so serviceable as they might do. This applies
AS much to English as to American productions.

Returning to the main entrance, the visitor will find on
his left hand a long gallery known as the East Arcade. In
this j)lace will be found the exhibits of electrical apparatus,

which are being brought together fairly well. Further
on, the gas appliances are exhibited, and still further fuel

(including a good show of gas-stoves by i'letcher, of War-
rington), educational apparatus, and aeronautics. On the
left of this gallery is the East Gallery, part of which is

devoted to Chinese exhibits, the remainder being very
well stocked with machines for paper-making and print-

ing. The East Annexe is another g-illery siill further to

the left, and is allotted to the Food section. Here, if

anywhere, we shall find displays void of any real interest

or utility. Already may be seen a number of tubs and
boxes labelled " Butterine," and presumably other articles

of a like nature will find their way here.

From the northern extremity of the East Arcade the
visitor enters the "East Quadrant," in which are located

the toys, clothing, and leather groups. Very little appears
to be in readiness in either of the clas.ses. Nor can much
more be said for the indiiirubber, pottery and glass, or cut-

lery groups, which occupy the " West Quadrant," although
there is some promise of a first-rate show of rubber goods
by the Silvertown Company.

Leaving the West Quadrant, the visitor enters the West
Gallery and the West Arc=ide, where considerable progress

has already been made, and where much will be seen of

considerable interest. John Bell ct Co, cif London ; Watson,
Liidlow, & Co., of Glasgow ; Fanner &, Sons, of Salford;

Mather it Piatt, of Manchester; Hal^e & Co., of Manchester,

and a number of others promise excellent displays in their

diti'erent specialties. The West Annexe is on the left of

the West Gallery, and is devoted to hydraulic machinery.

Carriages, bicycles, and tricycles, and naval architecture

will together make an attractive display in the " Queen's

Gate Annexe," which is to the right (when walking south-

wards) of the West Arcade, and into which the Queen's
Gate entrance opens.

The South Central Gallery runs from east to west across

the grounds, just north of the 0;d London Street and the

Au.stro-Hungarian section. Here a collection is being put
together which ought to constitute an exhibition in itself,

exhibits being requisitioned from the following classes :

—

Chemistry and physics, philosophical instruments (many of

the best makers are well to the front), photography, clocks

and watches, jewellery, and furniture.

The extensive galleries to the north, allotted to foreign

countries, as marked on the plan, are unfortunately but
sparingly occupied, although large consiynmeuts of goods
are streaming in and being put into positi(m.

The second division of the exhibition devoted to music
occupies the whole of the central gallery, which looks very
much as though it will have hard work to contain comfort-

ably all the good things that are being placed in it. A
really good display of musical instruments by the best

known firms will be made, and the central gallery should

prove one of the most attractive portions of the exhibition.

A Novelties Exhibition is to be held in Philadelpliia this year
under the auspices of the Franklin Institute. It will open on
Tuesday, Sept. 15, and close on Oct. 31. The exhibits are to ba
restricted to such as possess the double qualification of " novelty
and merit."

A Textile Shield.—The Mexican Indians, when at warfare with
troops, make a shield out of their blankets by wettin;? and holding
them up by the upper edges. Bullets sway the blankets instead of

penetrating them, the blanket actiug like a ballistic pendulum.
These blankets are hand-woven, and are fulled until thick and
waterproof. The object in wetting them may be to facilitate tha
glancing of bullets which strike the blankets at acute angles.

—

Engineering. ... . t .. •
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CHAPTERS OX MODERN DOLIESTIC
ECONOMY.

IXV.—THE FKAUEWORK OF TUE DWELLIXG-HOUSE.

STRUCTURAL EXAMPLES (conliniced).

THE DISPOSAL OF HOUSEUOLD REFUSE.

OF the numerous methods which have hitherto been
emplojed to ventilate the house-drains and soil-

pipes of the better class of tenements, it must be
admitted thst the plan now being introduced by
Messrs. Wni. Hill i Sons, of Manchester, and noticed in

our last chapter as the " Patent Extractor " ventilator,

leaves scarcely any room for improvement. Fig. I'l shows
the way in which this form of

:
ventilator can be adapted to a

^
"\ soil-pipe, so as to continuously

^'^^ —
. extract and consume all the

p^ 1 sewer-gases which may, and
l"-^

I

are very liable to, collect within

^^ I
the household drains. It re-

^^ —f lieves the pressure from the

^^ closet apparatus, and discharges

^P: jmritied air only from its out-

let, so that there cannot pos-

.sibly be any danger of entry of

unwholesome gases into the

house by way of windows
adjacent to the ventilating

head, or in a line with the

direction of prevailing winds

j

therefrom.

We shall now pass on to an
! explanation of the details of

closet furniture as such, but, in
I order to avoid undue repetition,

I

we must refer oui readers to'

' our former remarks upon the

principles of this subject, and

confine our attention to but a very few types out of the

hundreds of e.xamples that :re to be found in the market.

The greater proportion of houses within the metropolitan

area are provided with what is known as the "Pan
Closet," and D trap. We would here make an urgent

appeal to those of our readers who live in London, to make
a careful examination into the state of affairs in each of

their houses, and, should they find the defective apparatus

•we are about to describe, to insist upon its immediate
removal and the substitution of one of the many valuable

contrivances of recent inventors.

The Pan Closet consists of a conical stoneware or china

basin fixed into the top of a large receptacle, usually made
of iron, and called the " container." The edge of the

orifice of the basin, situated at the bottom, or position of

the coijical apex, dips into a metal bowl or "pan," gene-

rally made of tinned copper, which is capable of being

moved inwards and downwards within the container, when
the pull-up handle is made use of, and which, after

splashing its contents into the container, swings back to

form a pan at the bottom of the basin for holding a quan-

tity of water, the last that has been used for f^ui^hing the

basin with. The apparatus is thus provided with a water-

seal between the ba-in and the container. The bottom of

the container is provided with a 3-inch outlet pipe which
descends into a D-trsp, so-called because in shape it

resembles the letter D turned thus:—Q. The trap is, as

a rule, pUced beneath the flooring, and into it may open
the waste water from the bath, lavatory, housemaid's sinks.

Fig. 24.

itc, whilst sometimes provision is made for the entry
therein of water that may by accident get into the " safe

''

or leaden ti'ay which protects the floor of the closet.

Now let us Fee how this complicated ajiplianco fulfils its

functions. The Dtraj) is of such a shape as to be pccu
liarly adapted to the collection of foul sediment from which
unwholesome gases arise to fill the container ; witbin the

latter the products of decomposition ate aiigmented, for it

has been found that the sides of that metal rece|>tacle, in

time, become coated with an ever-increasing layer of filth.

The result of all this is, that in the very hou.so itself,

special provision is made for a small cesspool in each

closet, the gases from which enter the apaitments every

time that the pull-up handle is used. Not only that, the

pipe which is intended to convey away the waste from the

safe beneath the closet, is veiy seldom called into use, so

that its real action is to atford a passage for sewer-gases

from the D trap into the safe, and hence into the room.
The waste pipes from the bath, 1 ivatory, and sinks, more-
over, become special ducts for the introduction of sewer-gases

into the several departments to which they lead.

An attempt to cure the defect of pressure of foul gas
within the container is worthy of note here, since it has
been so universally employed, and with the most serious

consequences. The container is generally provided with an
aperture, from which a small pipe is conducted through the

wall to the external atmo.sphere. This relieves the pres-

sure within the receptacle, but does not remove the

remaining foul gas. To ventilate the container and cause

a current of fresh air to jiass through it, two holes were
then bored into its sides and ventilating pipes connected

thereto. Experience has shown that these precautions

almost always terminate in a cure which proves to be
worse than the disease, for the ventilating holes are

invariably left open, without any pipes being attached to

them ; hence the sewer gases are free to escape into the

room continuously, and, when the pull-handle is employed,

are forcibly driven out through these orifices, so violently,

indeed, that the rush is sufficient to blow out the flame of

a lighted candle placed near the aperture.

Another improvement has been to construct the entire

ajiparatus out of stoneware. This certainly does away with
the adherence of filth to the inside of the container to a
large extent, especially if the surface is well glazed, as in

the case of Doulton's " Lambeth Pan Closet."

The pan closet, then, wherever it may be found, ought to

be condemned ; but there are many persons who would be

inclined to adopt a modification of the existing apparatus

if it could be efliciently and less expensively carried out

than an entirely new substitution. To this question Mr.
Gregson Banner has devoted special attention, and has so

far succeded in improving the ordinary pan closet that it

can be used with comparative safety ; his invention pro-

vides for the thorough facility with which every part of

ths appliance can be inspected and cleaned, the total

abolition of the D-trap, or, indeed, the absence of a trap

of any kind, and an induced current of fresh air upwards
through the soil-pipe. Although the pan closet can thus

be remodelled to meet the demands of the sanitary

inspector, its usual concomitant, the D-trap, ought never

to find a place in any house, and when it is detected, should

always be removed without delay. A simple pipe in its place,

without any traps, will be found to be infinitely more
valuable. It is moat surprising to find that in spite of the

prohibition of D traps for new houses, the laws are not

strict enough to prevent plumbers from inserting new traps

of that form into the places of old ones that have suc-

cumVjed to long usage, and that eminent firms of these

wares still continue to manufacture them largely.
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It is rarely indeed that I trouble myself in any way

about the Royal Astronomical Society, but a circular has

just reached me to which, I think, I may not unprofitably

invite the especial attention of such Fellows of that Society

as may read these lines. It is issued to convene a special

meeting at 9 p.m. on Friday, May 8, on a requisition which

has seemingly been sent in by eight of tUe Fellows, to

consider the question of permitting absent Fellows to vote

at the annual elections of the officers and Council on verifi-

cation of their signature, and to vote, either personally or

by proxy, on any business brought before annual or general

special meetings. Also, incidentally, to discuss a suggested

change of the hour of the ordinary evening meetings. Now
it seems to me that every Fellow of the Society who is dis-

satisfied with the existing mode of election of the officers

and Council of the Society, or who really wishes to

exercise some influence, and make his opinions heard at

meetings which he is, perforce, prevented from attending,

should take especial care to be personally present next

Friday night ; as upon the aggregate of votes then recorded

will depend whether for the future the members of the

Council are to elect, as heretofore they practically have

•elected, themselves. A correspondent of a contemporary

has called attention to the recurrence, year after year, of

the same names on the Council-list, and of the wholly un-

worthy juggle by which the spirit of the 6th byelaw is

annually systematically evaded. This, however, is not to

be rectified by ivriting on the subject ; but, as I have said

above, by actual personal attendance and voting at the

meeting. The inconvenience of remaining in London for a

single night may enable many a country Fellow hereafter

to exercise his due influence at Burlington House without

quitting his own study in a remote part of the kingdom.

The pretty old custom referred to by Pepys in his "Diary"

of women going forth into the fields to bathe their faces

with May-dew, with the idea of making themselves beauti-

ful, has unhappily died out. As a prescription, it was

undoubtedly more efficacious than all the Kalydors and

cosmetics ever invented.

Apropos of the first of May, it is curious to think that

one of the huge permanent Maypoles which were erected

ia various parts of the metropolis and its immediate

environs, was still standing close to Kennington-green

ninety years ago, and that milkmaids used to dance

round it.

The Liverpool Astronomical Society has just issued a

capital number of its Journal for March. A paper by

Dr. Hermann Klein (of " Hyginus N " celebrity) on " The

True Nature of the Black Spots on the Moon," one on

"Photographic Observations of the Great Nebula in

Andromeda," and another on that rare phenomenon, "An
Equatorial Sunspot," by the Rev. T. E. Espin, the Pre-

sident, and Miss E. Brown respectively, may be singled out

rather for their comparative novelty amid a mass of equally

interesting material.

Lord Onslow seems to be much exercised in his mind

about cremation. The overwhelming proportion of people,

who are ignorant of his very existence, will probably pay

infinitely more deference to the opinions of such experts as

Sir Lyon Playfair, Sir Spencer Wells, Sir Joseph Fayrer,

and Dr. Cameron than they will to anything he may have

to say on this subject. When it is proposed to burn the

noble Earl himself, it will be ample time for him to protest.

Jdst as poor Lord Frederick Cavendish and Mr. Burke

had to be immolated before any effective steps were taken

to cope with the Dublin scum, so, I suppose, our own in-

efiable Home Secretary will be blown up ere eflFectnal

means are devised to stop the dynamite outrages in London,

which are such a scandal and disgrace to our vaunted civilisa-

tion. The way is not far to seek. For every Gallagher in the

conspiracy there are two Careys ; in fact, if he could only

receive assurance of his personal individual safety, there

is scarcely a man among these gallant and courageous

"patriots" who would not cheerfully sell his own father

or brother to the authorities. An adequate system of

espionage and a little judicious expenditure would soon

stamp out this iniquity from our midst. But, of course, to

watch or entrap a murderer in posse would be un-English
;

and it is so much better that the lives of a few score innocent

men, women, and children should be sacrificed than that

that reproach should be levelled at us ! By all means let

us give notice to the followers of the slinking hound who
grovelled and shrieked for mercy before an English girl

armed with a toy pistol ! that we are playing a game ac-

cording to rigid rules, of which they shall have due notice

beforehand.

SOME BOOKS ON OUR TABLE.

Myths and Dreams. By Edward Clodd. (London

:

Chatto k Windus. 1885.)—In the empty pride of his

heart, man has pictured his original progenitor as springing

into life fully armed, like Minerva from the brain of

Jupiter, the all but deified lord of a world for which the

whole of the rest of the visible universe was and is created.

Long fostered as this fond illusion was by ecclesiastical tradi-

tion, it is only in these latter days that the true history of

man's advent upon earth and subsequent development has

been made known, and his insignificance in the cosmos

become apparent. Between the primitive savage ancestry

of our race, however, and a Newton, a Shakespeare, a

Milton, an Airy, a Tennyson, or a Thomson, how great and
seemingly impassable a gulf is fixed ; and hence the study of

the steps by which this gulf has been bridged can scarcely fail

to be of the most absorbing interest. How current ideas

of the supernatural have had their origin in the myths and
dreams of man in an early stage of his history, Mr. Clodd

sets himself to tell in the work before us, which is an
expansion and enlargement of a few essays on the same
subject which originally appeared in Knowledge. To
those who have read that portion of Mr. Clodd's volume
here, his charm of style and closeness of reasoning will be

already familiar, and they will possess themselves of his

completed work in order to follow out his argument in its

entirety. To all to whom this notice may serve to introduce

the volume before us we can promise an intellectual treat

of a high order in its perusal, and the acquisition of sounder

views of man's actual place in nature and sources of belief

in the supernatural than they possessed prior to reading it.

The Cheinislry of Cookery. By W. Mattieu Williams.
(Loudon : Chatto i Windus. 1885.)—Here is another

work, of which a portion has appeared in these columns,

and which will be welcomed by all who wish to see the

subject of the preparation of food reduced to a science.

For no one will contend that anything worthy of the name
of culinary science had any existence up to within a com-

pjiratively recent period. If here and there a man like

Count Rumford did make an effort to formulate a theory of

certain operations, his knowledge remained practically
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locked up in his own breast ; while a purely empirical art

of cookery flourished merrily. And even now, with the

land d.ittod with Board Schools, and young ladies of the

labouring classes having the latitude and longitude of

Seringapalani at their tongues' end, the number who can

boil a cauliflower (to say nothing of frying a sole) properly

is alarmingly small—a condition of things which must
persist so long as cookery is performed by rule of thumb.
Such of our readers as have seen that ])ortion of the volume
before us which appeared in these columns will recollect how
perspicuously and pleasantly Mr. Mattieu Williams ex-

plains the why and the wherefore of each successive step

in any given piece of culinary work : and the value of

knowing why anything is done it would be hard to rate

too highly. Every mistress of a household who wishes to

raise her cook above the level of a mere automaton will

purchase two copies of Mr. Williams's excellent book, the

one for the kitchen and the other for her own careful aud
«tudious perusal.

The Moon and the Weather. By Walter L. Browne.
(London : Bailliere, Tiudall, k Cox.)—It used to be said that

no waiter was ever engaged at (the now long defunct)

Vauxhall Gardens, unless he could so carve a ham as to

cover an acre of ground with the slices. Upon a cognate

principle, Mr. Browne has spread over 120 pages what he

might well have said within the compass of fifty. His

style is diffuse to a degree, and his book practically void of

any arrangement,—in fact, it is not until we arrive at

p. 110 (!) that we get an inkling of what his hypothesis is.

That he has confidence in it is evidenced by the fact that he

gives predictions of the depressions and elevations of the

barometer which (he says) will occur in the British Islands

during April, May, and June of the present year. When
the lady in the story read that a raven lived for a hundred

years, she is reported to have said that she would buy one

and see. Those interested in the matter should purchase

Mr. Browne's predictions with a similar object.

Voice Use and Stimulants, by Lennox Browne, F.R.C.S.,

Ed. (London : Sampson Low, Marston, & Co., 1885.)

—

In the volume before us, Mr. Lennox Browne has collected

a vast mass of statistics on the subjects of drinking and
smoking, from no less than 380 professional vocalists,

whose own replies to his questions he gives in a consider-

able number of cases. As the result of his investigations,

he comes to the conclusion that a singer should be a

teetotaler and a non-smoker. All vocal musicians, pro-

fessional and amateur, who are content to do without any
stimulants whatever, may find their justification for such

action in !Mr. Browne's book.

The Child's Voice, by Emil Behnke and Lennox
Bkowne. (London ; Sampson Low, Marston, <fc Co

,

1885.)—This is a work which must address a considerably

larger public than that which we have just noticed, and
which contains really valuable information as to the train-

ing of the voices of boys and girls. As in the preparation

of his " Voice Use and Stimulants," so, in the present

volume, Mr. Browne seems to have appealed to a very

extensive circle of professional vocalists for information
;

and their replies, of course, add both to the value and
interest of his book. It may be accepted as a safe and
trustworthy guide by all interested in the musical education

of the young.

The Common Sense of the Exact Sciences. By the late

William Kingdon Clifford. (London : Kegan Paul,

Trench, k Co. 188.5.)—The great brain which conceived

and the hand which penned what forms the groundwork of

the volume lying before us lie still and cold in the dust

as, strangely enough, do those of the man who was origi-

nally selected to complete what Clifford left unfinished ; but

the master-mind is evident in the work, even in the com-

paratively fragmentary condition in which it was left when
its author died, all too soon, at Madeira. In a preface

signed " K. P." (which we believe wo are justified in attri-

buting to Professor Pearson), the last editor or co-author

gives a succinct history of tho whole work, and refers to

his own share in it iu terms which u jicrusal of his con-

tril)utioiis shows to be quite needlessly apologetic. He has,

if we may so speak, caught th(! true Cliliordian sjiirit, and

much of his exposition i.s not unworthy of the master him-

self. Any one familiar only with the works on "Natural

Philosophy " of twenty or thirty years ago, who will take

up any recent work on physics, cannot fail to be struck

with the revolution which has taken place in the treatment

of the entire subject. It is as an introduction, if we may
so speak, to the physics of today that " Tho Common
Sense of the Exact Sciences " is intended to serve.

Clifford's original intention, wisely abandoned, was

to entitle his book " The Einst Principles of the

Mathematical Sciences Explained to the Non-Mathema-
tical," for certainly the book, as it stands, must go over the

heads of those who do not possess a certain familiarity

with algebra, geometry, and trigonometry. Not that such

knowledge need be profound, but, at any rate, in an ele-

mentary form, it must exist. The book is divided into five

chapters. I. and II. (on Number and Space), are substan-

tially as Clifford left them. He was also responsible for

half of Chapter III. (on Quantity), as he was for Chapter IV.,

(on Motion), as originally left, but which has been practically

re-written by Professor Pearson, who is also the author of

the latter half of Chapter III. and the whole of Chapter IV.

(on Position). This last chapter, we may mention, is in

parts a really admirable example of scientific exposition,

which will suffer nothing in comparison with those preced-

ing it. Every one who wishes to enter intelligently into

the new world of physical science opened by those intellec-

tual giants. Sir W. Pi. Hamilton, Clerk-Maxwell, Sir W.
Thomson, and their compeer';, should obtain this latest

addition to " the International Scientific Series " without

loss of time.

London in 1885. By Herbert Fry. (London: W. H.

Allen k Co.)—It would be difficult to find a book which

better fulfils its avowed purpose than this most excellent

compilation. Not only does it contain everything needed

in a stranger's guide to every part of the metropolis,

but it is so crammed with information as to be almost

equally indispensable to the veriest Cockney who ever lifts

his eyes from the pavement on which he is walking. As
a guide-book, it seems as though it could hardly be improved

upon.

Bell's Ladies' Reader. By David Charles Bell.

(London: Hodder & Stoughton. 1885.)—The art of

reading aloud is far too much neglected in this country,

and to such ladies as wish to acquire this delightful accom-

plishment Mr. Bell's course of instruction will be found

very valuable. Commencing with the most minute direc-

tions for the management and use of the voice, pronuncia-

tion, accent, modulation, expression, kc, the author con-

ducts his pupil, step by step, through poetry of increasing

complexity and difficulty of recitation. The lady who has

practised and mastered his instruction and its illustrative

examples need have no fear of reading before the most

critical audience.

Practical Guide to Photography. By Marion k Co.

New Edition. (London: Marion k Co. 1885.)—The
commendation which we 1>estowed upon the original edition

of Messrs. Marion's book (Vol. V., p. 483) may be re-

iterated and emphasised in connection with the present

larger and improved one. The most minute and detailed
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instructions are given for every process, and illustrations

appear of all the 3])paratiis as employed. The difficulties

which beset the b( ginner are lucidly cleared up ; in fact, a

day or two's practice, by the aid of this little volume,

ought to make a passable photogrnpher of a man who had

never seen a cameui before in his life.

The Asdepiad. By Benj. W. Richardson, M.D.
(London : Lougmans, Green & Co. April, 1885.)

—

Addressed primarily to the medical profession, it not vin-

frequently happens that Dr. Richardson's excellent journal

contains mat er of great interest to the layman. This is

the case in the current number, in which a paper entitled

" Researches on Re^uscitatiru; " possesses pecular importance

in the face of certain recently reported American experi-

ments in which it is asserted that dogs have been restored

to life after rigor mortis had set in ! The physiologist,

too, will find himself repaid by the perusal of an essay on
" Measures of Vital Tenacity."

The Child's Pictorial; a Monthly Coloured Magazine.

No. I. ( London : Society for Promoting Christian Know-
ledge.)—Here is a new candidate for juvenile favour which
must infallibly become popular with the small folks. It is

intended for children between four and eight, and, with its

wealth of .simple and amusing stories, and of coloured

pictures to illustrate them, cau hardly fail to become a

great success.

We have also on our table :-

—

Comfound Oxygen ; its

Mode of Action and Results ; The Medico-Legal Journal,

Proceedings of the Geohgical Society, Bradstreets, Naturen,

The Sanitary Kews, The British, Foreign, and Colonial

Penny Postal Guide (well worth the money). The Kansas
City Review, The Journal <f the Society of Arts, The

American Druggist, The Medical Press and Circular, The
Tricyclist, Wheeling, The Country Brewer's Gazette, and

TVie Buxton Advertiser.

THE SPORTSMAN'S EXHIBITION.

" A LL work and no play" lias a proverbial effect upon John's

J\. intellertual powers ; hence, any attempt to minister to the

improvement of means of ]ej;itimate recreation possesses something
more than merely ephemeral interest, and the amount of ingenuity

and skill in the ajiplication of science shown in many of the articles

displayed at the recently-closed exhibition at the Agricultural Hall

certainly deserve some notice here. Amid much that was worth
notice we were struck with a couple of novelties iu boats ; one a
paddle-wheel one propelled hy treadles ; the other a canoe, shown
by Mr. Turk, with a shifting keel which eonld be lowered or drawn
np at will ; when down, it enabled the canoe to sail and keep well

up to the wind. " Galvanii-ed" iron sheds for covering tricycles,

forming hot-houses, ic, exhibited by Hayward & Co., appeared

very efficient. An excellent novelty in harness, in the shape of

Webster's " Patent Ahmiinium Metal," was shown. Strong

and rustless, it not only serves admirably for the decorative

parts, but makes bits which leave nothing to be desired.

Mr. T. Turner had some excellent hammerless guns, and,

what is more of a novelty, a simple movable muzzle for convert-

ing an ordinary cylindrically-bored gun into a choke-bore, and vice

versO.. One of the most efficient joints for fishing-rods that we
have seen is the new jiatent one by the Messrs. Anderson, of

Edinburgh. Mr. Slater also exhibited excellent fishing-tackle. The
wants of fishermen and other.s iu the way of waterproof attire were

amply provided for; a double coat, made by Bates & Sons, for

enabling two people to sit together on a dog-cart, Ac, and keep dry

instead of dripping over eacli other, and the " Euknemida" water-

proof boots may be mentioned in this connection. Carriages, dog-

carts, "cycles" of all and every description, materials for cricket,

football, polo, tennis, billiards, and games of every description

abounded ; and we have donbtles-s passed over much that was
curious, novel, and interesting ; but we have just jotted down a

few of the more noticeable things wliich struck us in passing. Mr.

G. Rees appealed to admirers of sporting art with some really high-

olass coloured engravings.

" Let Knowledge grow from more to more."

—

Alfbed Tennybor.

Only a small proportion of Letters received can possibly le »n-

aerted. Correspondents must not le offended, there/ore, should their

letters not appear.

All Editorial communications should ?)e addressed to the Editor 01

Knowledge; all Business co')nmunicationa to the Poblishebs, at the

Office, 74, Great l^ueen- street, W.C. If this is not attended to
DELAYS ARISE FOB WHICH THE EdITUB IS NOT BESP0N8IBLE.

All Remittances, Cheques, and Post Office Orders ehovld be modi
payable to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.

No COMMUNICATIONS ABE ANSWERED BY POST, EVEN THOnOH STAMPED
AND DIRECTED ENVELOPE BE ENCLOSED.

DARK TRANSIT OF JUPITER'S IVth SATELLITE.

[1687]—That rising observer. Dr. Spitta, of Clapham, has com-
municated an observation of such interest to me that I am induced
to ayk leave to put it on record here. Watching the transit of

Jupiter's IVth Satellite, on April 18, he noted, as other observer*

have done before liim, that it appeared black while crossing the

face of the planet (he had, however, a suspicion of a browvish tint

for a short time), and that its figure was not circular. The inte-

resting part of his observation, though, lay in the fact that the

blackness persisted, even when the satellite was on Jupiter's limb,

and, in fact, until it had crossed it and was vis'.ble against the dark
background of the sky. I have myself, of course, seen this same
Satellite crossing Jupiter's disc as a dark and irregularly-shaped

spot, but it has always vanished as such before reaching the limb,

and become invisible with my optical means until it was projected

on the sky. WiLLiAU Noble.
Forest Lodge, Maresfield, Uckfield, April 25, 1885.

[As far as I can discover, the observation referred to above by
Captain Noble appears to be unique.

—

Ed.]

PARHELION.
[1G88]—While crossing London-bridge on April 21, I noticed &

remarkable appearance in the sky at 5.35 p.m. The sun was
approaching the horizon, and, on its left, about once and a-half its

distance above the latter, was a very luminous spot, shining

through some hazy clouds. The spot was highly coloured, red on
the side nearest the sun, ranging thi'ough the colours of the spectrum
to blue on the other side.

On my arrival at Streatham the spot was still visible, but more
faint, whilst, on the other side of the sun, at an exactly similar

distance, was another like appearance. Were these examples of
" mock suns ? " Perhaps some of your readers have seen similar

phenomena ? The sky looked decidedly "windy," and I fearsome
abnormal state of the aii' portends a speedy end to the fine weather
we have lately enjoyed. John H. Bateman.

:
METEOR.

[IG89]—On Wednesday night, 15th inst., at lOh. 20m., in the
east, a fine meteor was observed here, at 50° altitude; colour

intensely blue, iu a horizontal line from south to north from j8

Herculis to /3 LyraJ, about 12° in length ; head, apparent size of

Sirius ; duration of flight, 2 seconds. Was on watch for meteors,

being the period for April meteors. In hopes some of your corre-

spondents may have observed it from their point of view,

James Blackwood, Observer for the Scottish Met. Society.

INTELLECT AND THE SIZE OP THE BRAIN.

[1C90]—Since Mr. Taunton has forgotten the name of his " very
famous German professor," and does not think fit to tell as th*

name of his " distinguished Gei'man doctor," he must not be sur-

prised if wo accept his facts only cuvi rjrano salts.

Have the results of these researches ever been published? If

not, we must wait until the full details are given to the world
before we venture to estimate their evidential value. If they haT«
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been published, let Mr. Taunton refer us to the published accouut,

ao that we know that we have the real facts before us before wo
bejtin to draw conclusions from them.

Cool-headed iudeed must have been this party of German doctors

who, iu the midst of war and tuirnage, could find leisure and oppor-

tunity for an accurate estiuuition of the weiirlit of the brains of

their dead fellow-countrymen, and also for a careful inquiry into

their intellectual capacity !

But granting that ilr. Taunton's facts are of the highest eviden-

tial Talue, I see nothing in them which would lead me to withdraw
from the position which I have taken up in my former letters. I

have never asserted that the weight of the brain is the sole cause

of intellectual superiority.

I might also point out that weight is not necessarily a criterion

of size, which was the word nsed by me in my last letter. Two
brains which weigh the same after death may have been very
different in size during life, owing to one being more largely supplied

with blood than the other.

Mr. Taunton must also remember that the cerebellum has, in all

probability, very little to do with the intellectual capacity of its

owner ; and, further, that while the anterior lobes of the cerebrum
are the instruments of the " attributes that man shares with the

higher mammalia," the " posterior lobes are the instruments of attri-

butes j>eculiar to man, which we fairly may suppose to consist in

nch mental operations of a purely intellectual character as do not

express themselves in bodily actions." (Carpenter's " Mental
Physiology.")

Hence we should compare the size, not of the brains iu their

entirety, but only of the cerebra, or more strictly only of the

posterior lobes of the cerebra.

Can Mr. Taunton say which part of the brain his doctor and pro-

fessor were accustomed to weigh ?

Perhaps Mr. Taunton will ask me why I did not in my former
tetter point out that we ought to take account only of the size of

the cerebrum, and not of the whole brain. Let me draw his

attention to this fact. In my last letter I did not mention the

word " intellect." 1 was speaking only of general " mental power."
And the " intellect " forms only one of the branches into which
mental faculties are divided.

If Mr. Taunton will take account of the other mental faculties,

he will perhaps find that the result of his professor's researches

quite accords with my contention. A. F. Osborne.

WEIGHT OP BRAIN.

[1691]—I thought it was generally recognised that the weight of

the brain had some general relation to the mental powers of the
individual, although many instances are shown to the contrary.

Cuvier's brain weighed upwards of 64 oz., and other brains of

talented men have nearly equalled it in weight, while, on the other
hand, the brains of idiots are very small.

Tiedemann found the weight of three, ages sixteen, forty, and
fifty years, to be respectively 19J oz., 25joz., and 22 J oz. Dr. Sims
fonnd a female idiot, twelve years old, to have a brain weighing
27 oz. Dr. AJlen Thomson has found the brain of a female
dwarfish idiot girl to weigh, after preservation in alcohol, 18i oz.,

the average adult male brain weighing 50 oz. and adult female
44 oz., with a few drachms over in each case, so the difference in

weight, one would think, would account for the difference of an
idiot's capabilities and an average man or woman's.

There is a possibility that the professor's brain may have begun
to lose weight, which it is supposed to do after fifty or so, amount-
ing to about 1 oz. during each subsequent ten years. I say
" supposed," because the age is not agreed upon.

E. FlTZGER.\LD.

WOMAN'S INTELLECTUAL CAPACITY.

[1692]—In ganging the relative mental powers of men and
women. H. Taunton (letter 1668) should not compare women of
one part of England with men of another part, but the elite of both
aexes.

The arrest of physical development at an earlier age and potential
motherhood handicap woman sadly. Nor is a higher education
likely to improve her position. " The big chests, the massive brains,
the vigorous muscles, and stout frames of the best men, will carry
the day, whenever it is worth their while to contest the prizes of
life with the best women. And the hardship of it is, that the very
improvement of the women will lessen their chances. Better
mothers will bring forth better sons, and the impetus gained by
the one sex will be transmitted, in the next generation, to the other.
The most Darwinian of theorists will not venture to propound the
doctrine, that the physical disabilities under which women have
hitherto laboured, in the struggle for existence with men, are likely

to bo removed by even the most skilfiilly-condiioted process of
educational selection " (Huxley's " Ulaik and Wiiiio").

But thero is a good time coming ! What extomiod education will

not effect, the process of eivilisutioii will a<conl^^li^^ll. lla' tendency
of cctehral development is to diiniu.sli ferun<ii!\j (^^pencer'a

"Principles of Biology"). In future ages woiniin will compote
with man on more equable terms, and may attain tho superiority

foreshadowed iu Lytton's "Coming Kaco." F. J. C.

DRY-EARTH v. HYDRAULIC SYSTEM.

[1G93]—I am glad to see a discussion opened in your columns
in re the above. 1 have had an opportunity of testing both by
actual experience, and must say I much prefer tho latter, aud think,

when properly carried out, it is quite safe.

The system at present in use here, and so strongly recommended
in your articles on Domestic Economy, is, I grant, perfect in theory,

but iu practice many objections arise.

My objections are:— (1) Their very bad smell. From the fact

that in practice they seldom get their jiroper ([uantity uf ashes, and
that small qnantities of excrement occasionally find their way to

the side of the receptacle— this is very bad ; antl, after a time, the
adjacent brickwork seems to absorb tho smell, aud to give it out
when stimulated by heat. That this is no fancy picture, a walk
along a Manchester back-entry will convince any one. (2) The
very objectionable smell arising from tho removal vans of the
town, of which I have met as^n-.any as twelve in twenty n^inutes'

walk. (.3) Their great inconvenience, owing to the use of a recep-

tacle ; they cannot be placed in tho house, tor, although the devices

recently shown in Knowlkpce may be right enough in theory, in

practice the first objection applies to thoni all, with the additional

one of the inconvenience of removing the receptacle every day
devolving on some member of the household instead of on the

town's men, as at present.

During a residence of two years here I have never heard a good
word said for them by luiy disinterested person, and, so strongly

are these objections felt here, that all modern houses are being
fitted with w.o.'s, it being found almost impossible to lot them
unless so fitted. F. W. B.

Manchester, April 18, 18S5.

INSCRIBED MONOLITHS.

[1694]—The sculpture on
the stone shown in letter

1671, p. 332, is evidently

what is known among
Scottish antiquaries as the
" spectacle ornament." It

is, I believe, peculiar to

Scotland. The accompany-
ing drawing is taken from
a stone in the Mnseum at
Edinburgh, which was
found imbedded in the
" Castle Hill of Kintore."

E. C. K.

[1695]—In reply to letter 1671, it may interest Mr. Thoma*
Black to learn that stones inscribed with concentric circles, spec-

taclelike figures, crescents, Ac, are not uncommon in Aberdeen-
shire, and are most frequently met with along the east coast of
Scotland, from Fife to Caithness. They have been sometimes
found in connection with the burial-places of our rude forefathers,

and the covering slabs of stone-cists have been found inscribed

with them. In my rambles I have obtained rubbings of eight or
ten within a radius of fifteen miles from the part of Aberdeenshire
I write from. The figures are invariably inscribed on rude blocks
often weighing several tons, and they show no trace of dressing.

Hereabout the rock selected is generally a hard diorite left by
drift-ice.

The meanings of the figures are not known ; but , from the fact that

upwards of a huiidred specimens have been found throughout Scot-
land, it is inferred that the meanings were not local, but rather
symbolised some general belief or ancient mj'th. They evidently
form the earliest attempts at sculpturing by the people of this

country, and from the fact (among others) that a rude cross has
sometimes been found inscribed on the obverse side, they may be
ascribed to a period from tho eighth to the tenth century.
What are known as "cup-markings" are entirely different from

the spectaclclike figure drawn by your correspondent; but whether
there is any connection between them has not yet been, and may
probably never be, determined. In what county is Newtylo,* where
Mr. Black's inscribed monolith may be seen ? J. G.

[* It is in Forfarshire—near Coupar Angus.

—

Ed.]
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LETTERS RECEIVED AND SHORT ANSWERS.
Miss E. Dalton offers to supply Mr. Gansby with a male sala-

mander. She has, she writes, had a pair for seven or eight years,

has been very snccessful in rearing the young ones, and is anxious

to find a happy home for them.

—

Thomas Ayer.s. Suum cuique. If

any pubhshed discovery of yours has been utihsed in recent scientific

expositions, of course you ought to have the credit of it.

—

Peote-\.

Your question, put without qualification, has very little meaning.
The comet of 1729, at its nearest to the earth, was more than
308,000,000 miles fi'om us, and was visible for six months ! A
comet in 1847 was followed until it was three and a quarter times

the distance of^the earth from the sun. When first perceived (with

difficulty) by Donati, the comet of 1858 was 240,000,000 miles

from us. No comet has been, so far, seen at the distance of

Jupiter, Biela's comet was seen for the last time in 1852. The
nebulous fragment picked up by Mr. Pogson at Madras in 1872

was two months behind the computed time of this comet, so

that astronomers are unanimous in the belief that this was
not a part of comet Biel.a.—E. L. G. I can only regret,

sincerely, that you attach such conditions to furnishing " D. L. X."
with the formula for the profile of his gnomons—because I can
have none of them. " R. A. P." had as much—or as little—to do
with the replies as the Mahdi himself. Like other paradoxers, you
seem to be possessed witli the extraordinary idea that you have a
direct equitable claim to occupy the pages of a scientific journal
with expositions of your thesis, and thence to defy the universe to

disprove it. If you think that a watery comet (whatever that

may be) caused a deluge on the earth 5,000 years ago, why not
ventilate so very philcsophical a hypothesis before the Geological
Society at Burlington House ? You would there confront scores
of men infinitely more familiar with traces of diluvial action on
the earth's surface than yon can possibly be, and the value of your
" evidence " would be shown by the result of the discussion which
would probably ensue. If a majority of men who have devoted
their lives to the study of the earth's crust coincided with you, you
should have space and to spare here to proclaim your triumph. If,

on the other hand, they regarded the " Watery Comet" as a mere
frantic attempt to bolster up an untenable legend, then the question
would be settled at once and for all by the only persons entitled to

decide ex cathedrd on it.

—

Alfred Capper. Received with thanks.

—

H. A. B. When Mars is favourably situated in opposition, his polar

snow cap may be perfectly well seen with a three-inch achromatic.
Jupiter's belts are at all times visible in such an instrument.
A fortiori, a splendid view of these phenomena is obtainable in an
eight-inch reflector. The Milky Way consists of millions of stars

—

not necessarily, however, large stars rendered seemingly minute
by their great distance. See " The Universe of Stars." A purist

would say " each side of the way," and not " either."—A. J. W.
1 have asked " F.R.A.S." to reply to your query, and ho says, " As
far as my experience extends, Jupiter's fourth satellite always
appears dark in transiting the face of the planet, but it enters on
to and leaves the planet's limb as a more or less bright spot. Y'our

correspondent's account of the dimness of the satellite when
projected on the dark sky after quitting Jupiter's face

ia very interesting."—J. Webb. What " F.R.A.S." means
is that the planet has got into an unfavourable posi-

tion for the observer, not that it is absolutely invisihle. How
high is it above the horizon now when it is dark—say at 8h. 30m. ?

—CiiAS. A. LoxTON suggests that Mr. Butler should furnish the
etymology of the scientific names given in his papers on " Our
Household Insects."

—

Dr. Lewins. Much that you say is beyond
contnadiction. To select a single illustration, I feel quite as

strongly as you do how utterly baseless a figment is that of a
" vital principle," and have said before here that it would be as

wise (or as foolish) to call in a "watch principle " to explain the
action of a chronometer. Upon such a question as this discussion

would clearly be permissible. But an impartial re-perusal of your
own letter must show you that you trench npon questions upon
which argument could not be admitted here without wholly alter-

ing the character of this journal.—W. R. Kennan. Y'ou will find

that the typographical errata to which you invito my attention

were subsequently corrected. When the papers are reprinted,

this correction will, of course, be made in the text. On April

18, at llh., Jupiter's satellites appeared in an ordinary inverting

astronomical telescope to the left of the planet in this order : IV., II.,

III. (below), I, (above).

—

Rev. Charles Voysey. My sole end is,

as far as in me lies, to be rigidly just and impartial. Many thanks ;

it is scientifically accurate as it is eloquent.—M. H. E.—Thanks.
The question was not whether "a farinaceous diet .... is (or is

not) best suited to the tropics," but whether it is (or is not) the
fact that vegetarian races have invariably succumbed to flesh-

eating ones. Of course, if the rionecr chooses to assert that the
vegetable-eating Hindu is the incarnation of bravery and soldier-

like qualities, and the "modified meat-eater," the Sikh, is an arrant

cur, lion est meum eontra aucforitalcm Senatis dicere. For aught ]

know the editor may possess facilities for deciding the question on
the spot, and by means of a " set-to," between a Sikh and a
Hindu in his own compound, to gauge their respective powers
and pronounce deBnitely on them. But I fancy that 1 could
find an Englishman to thrash the couple of them if necessity arose.

—F. W. RuuLER. Received with thanks.

—

Uncle John. Precisely

as though travelling in an absolute vacuum.—J. B. Rundell, in

sending me his new Stenographic Alphabet, adds that his system
will be explained to the Shorthand Society, 55, Chancery-lane, at

8 p.m., on May G. We shall hear what professional shorthand-
writers think of it then.—W. Mathews. I can hardly find space for

a reply to an irrelevant criticism in another journal.— B. Jackson
wishes to be informed how " Crystal Soda" is made for washing pur-

poses.

—

Robert Millar. I am ignorant of the book you name, but
Williams & Norgate, of 14, Henrietta-street, London, published one in

1877 with the same title.—S. Gr—N. I don't know myself ! Inquire in

either of the localities in which the use of the word was presupposed.—Holmdale. I cannot tell the "exact" variation of the compass at

Cheltenham ; but, if you assume it to be 19° west of north, it will

be more than sufficiently accurate for your purpose. You can
hardly obtain a meridian line by means of Polaris without more
elaborate appliances than you possess. If you are not satisfied

with one obtained by compass, you had better wait until the 20th or

21st of June, when the declination of the sun remains sensibly the

same for twenty-four hours. Fix a knitting-needle truly square to

a perfectly flat board, and round the point at which the needle

enters the board describe a number of concentric circles. Level

your board accurately, and your needle will be perfectly upright.

About 8 a.m. notice where the shadow of the top of the needle

touches one of your circles, and make similar observations for the

next hour or two at intervals, carefully marking the points of con-

tact of the shadow with the circles. At equal intervals after noon
repeat these observations. Join the pairs of points thus obtained,

bisect the lines joining them, and through these points of bisection

draw a line to the base of the knitting-needle. This last line will

coincide with the meridian. Negretti & Zambra, Casella, or other

meteorological instrument-makers are the people to consult about

an anemometer.— MusAFiR. Observations of occnltations of stars

by the moon, if accurate, do possess scientific value, both as

affording means of determining longitude and of correcting the

lunar tables ; but their reduction is most operose, and involves a
really tremendous amount of calculation. If you can obtain a copy
either of Chauvenet's or Loomia's "Practical Astronomy," you will

soon see what you have to face ; a remark which equally applies to

ascertaining longitude from a solar eclipse. The reduction of lunars

is far more simple. If you have observed any occnltations of stars,

at accurately determined local times, at the moon's dark limb, yon
should transmit them to England for comparison with the corre-

sponding ones at Greenwich. Moon-culminators are beautiful in

principle, but fail in practice. A large number must be taken both

preceding and following the moon, and with both of her limbs

illuminated in turn, to get a result worth anything at all. Expe-

rientia docet. Your suggestion, re mean time sun-dials, that the

gnomon might be constructed, so that one edge would serve for one

half of the year and the other for the remaining half, seems worthy

of attention ; but I am personally ignorant what form such edges

should theoretically assume.

—

David Glasgow, Jun. Thanks

for your offer; but you deal with subjects on which two
—in fact, three— of the permanent staff of this journal are

competent to treat. On receipt of a stamped and directed

envelope, your communication shall be returned. Your letter,

dated the IGth ult., did not reach me until long after that,

—

Miss Gertrude Nash. Scarcely suitable for a paper devoted

wholly to science. It will be returned on receipt of the regulation

stamped and directed envelope. Reviewing already in skilled

hands.— Commentator. I heartily agree with yon. "Poor old

England !" is certainly a solecism in the mouth of any Canadian,

gentle or simple. With our resources, material, intellectual, and

moral, we may gauge such an utterance at its true value. Perhaps,

though, the man who employed it was thinking of the Government,

and not of the mighty British Empire. He may have been reading

the French, German, Austrian, or Russian newspapers, and sup-

posed that their comments referred to the mass of Englishmen

generally, instead of to a wholly insignificant fraction among them.

—F. W. 11. We are, as you say, absolutely in accord ; but you will

see that I have perforce closed the discussion here. You have

contributed too much of value and importance for me ever to

complain of your " persistence."

—

Aug. J. Harvey suggests the

appointment of public interpreters at all ports, terminal railway

stations, &c.

There is every possibility of the Clifton Extension Railway to

Avonmouth being opened for passenger traffic during the summer.
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0nv Inbrntors' (Column.

IV« give here, \ceek by u-eeV, a terse description of such of the many
inventions as ire think tnay be of use to our readers. ]Vhere it is

fwssible, the number of the patent is quoted, to enable those ic/io

desire fuller information to procure the specification from the

Patent Ofice in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, eonjine ourselves to the more recent inventions; but

it often happens that an article comes under our notice xohich,

although not quite novel, is Korthy of mei>tion for its utility and
ingenuity. In stich a case we should not hesitate to refer our
readers to it. And ichile ire thus increase the iriterest of our pages,

we at the same time assist the inventors by giving greater publicity

to their inventions (Knowledge being a popular magazine) than
is accorded by the most excellent trade journals

A NEW TYPE-WRITER.

A NOTEi, Type-writer has just been privately exhibited which
possesses some important advantages over any contri%ance8 of

the kind previously introduced. The letters and numbers .am

arranged in the form of a dial about four inches diameter. Tho
action consists in bringing a, point worked by a handle over a

hole in the edge of the dial and then depressing it. Tho cha-

racter required is then printed on the paper. Tho types are

arranged radially inside a small cylinder under the dial. The
handle, which works on a pivot eccentric to the dial, presses

down a stud in the centre of the dial. Tho lower end of this

stnd pushes back a spring, the recoil of which causes the type

to stamp its character on the paper. The characters are all

stamped with great regularity because the impression is not pro-

duced by the direct action of the handle (which, without great

practice, would necessarily vary), but by the recoil of a spring which
is always sent back to the fullest extent. The action of a spring

nnder such circumstances must be uniform, hence the evenness of

the impressions.

Placing carbonic copying-paper under the writing-paper will

enable the operator to get from three to six copies of the tyjie-

writing. By using a spring capable of striking the type with a

little greater force twelve or more copies may be easily obtained.

I have seen twenty perfect copies produced successfully in this

manner. From the facility with which a number of copies niay be
obtained the Dial Type-Writer will be very valuable for press

purposes.

Tho new apparatus has many advantages over the Remington
Type-Writer ; it is about one-quarter the size, and should, I

think, bo made and sold for one-quarter the price. It gives both
capitals and small letters without increasing the complexity of the

apparatus. The inking arrangement is the best and simplest yet
introduced. The machine will print for many days with once ink-

ing the small rollers, and it is only the work of a minute to re-

charge them with ink ; yet the inventor has a simple plan by
which he intends to make them self-inking for weeks or months
together.

The adoption of type-writers in place of writing would be of

incalculable benefit. All correspondence and MSS. generally

would be much more portable and legible. There would be an end
of writer's cramp, and the eyesight both of writers and readers
would be saved. Writing in a railway train, now a most difficult

task, may be accomplished with this machine with perfect
facility.

The machine is not yet for sale. The inventor wishes to dis-

pose of the invention to some one who will make it in large
numbers, so that it can be brought into the market well made and
at a low price.

The present machines have been constructed under the super-
intendence of Messrs. Lineff & Jones, of 9, Buckingham-street,
W.C., for the inventor, Mr. Peacock, of 47, Fleet-street, E.G., who
will exhibit them by appointment.

—

Communicated by J. Browning,
F.R.A.S.

SLATE CLEANER.

[Patent 8,735. 1881.]—This article, introduced by Mr. Vickersi

of Market-street, Leeds, consists of a small tin box, containing a
piece of good felted cloth, which is wetted, and then used to clean

the slate. It is made to retain sufficient moisture to last three or
four days, and is claimed to be cleaned by simply soaking in cold

water. A lid is provided to prevent the water evaporating or
damping the clothes. The box measures about IJ in. by li in.,

and is about i in. deep. The adoption of an article of this kind is

certainly preferable to the ordinary and comparatively dirty
methods generally in vogue amongst school children. A moditi-
oatioa of the cleaner is made for usa with blackboards.

SWING TRIVET AND CLIP.

[Patents Nos. 2,432 and 8,401. 1884.]— Mr. White, of 45,

Coleridge - street, Kensington, Liver-

pool, has devised this simple and
efficient piece of domestic apparatus.

It consists of a bent strip of iron,

whieli rests on tho top bar of the

prate, and passes down on tho inside of

tho subjacent bars. Another piece of

metal embraces the latter bars on tho

outside, the two strips being firmly

fixed by means of a bolt kept in placo

by a screw nut. The trivet consists

of a skeleton iron plate attached to an
iron rod passing through an extension

of tho upper portion of the clip, and
resting upon a similar extension at the

lower end. The trivet is free to move
horizontally, and, of course, allows the

kettle or other utensil to be placed over the fire without resting

on it, and so drawing it.

SPRING LETTER-CASE.

[Patent No. 9,053. 1884],—This article, introduced by Messrs.

F. Brampton & Co., of Oliver-street, Hirmingham, is very simplo

in construction. It consists of a pair of well-covered boards con-

nected by a back, composed of a broad bent spring. Letters or

papers are placed on the lower cover, and are held securely

by the pressure of the spring-back. Tho upper cover moves froely
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and, when allowed to fall in its place, keeps the contents of the

case clean. The other advantages pertaining to the automatic

spring letter-case are that the ]>apers are not perforated or other-

wise injured; they are kept flat, there is nothing to get out of

order, and a pile of jmpers two inches thick cr.n be readily inserted,

and abstracted without nece3sarily upsetting the others.

(But Cftess; Column*
By Mephisto.

PKOBI.EM No. 154.

By B. G. Laws.

Black,

Whitb,

White to play and mate in three moves.

SELECTED PROBLEM No. 155.

By S. Lloyd.

Black.

Whitb.

White to play and mate in three moves.

USEFUL END GAMES.

Black.

^M %m^^_

u

and the game is drawn.

No matter who moves first, the

game ought to be drawn. But,

;is will be seen, care and judg-

ment are required to maintain the
opposition.

1. K to B2
If White plays 1. K to B3 he
must lose, as Black will reply

with K to B4, gaining the opposi-

tion, and next move White must
lo,=e a Pawn. If Black had the

first move, and would play K to B

1

he would be similarly positioned,

and lose the opposition by White
playing 2. K to B3, K to Kt4.

3. k to K4, &c.

K to Kt3
K to B2 K to Kt4.

The White King dare not play to B3, or

the Black to B4, as that wonld give the opponent the necessary

opposing position to win.

White
draw.

1

1

having the move will

P to R4 P to Q,5

P to Its P to Q6
2. K to B sq. P to B6
3. K to K sq. P to Kt5

the only move to save the game.
If P to K5, White wins by 4. P to

R6.
4. P to E6 P to B7 (ch) I

5. Kx P PtoKtG(ch)'
G. K X P P to Q7
7. P to R7 P Queens
8. P Queens (ch)

and the game will result in a
draw, as White will either gain *
series of checks, or win one of the
Pawns soon.

In this position. White having

the move, will draw, as follows :

1. P to BO

If PxP, then

KtoQ3
White wins

2. P to KtG

2. PxP
3. P to EG

and the game is drawn.

by

K to B2

Whitb.

M,

ANSWERS TO CORRESPONDENTS.
,f*^ Please address Chess Editor.

T. IIooTON.—3. P X R (Kt) mate.

An interesting lectnre on Greenland was given in the RoyaE
Victoria Hall, Waterloo.bridge-road, on Tuesday, April 21, by
Dr. P. H. Carpenter, of Eton. He first described, with the help of

lantern illustrations, the situation and general .appearance of the
country, which has an area of 800,000 square miles, but is

inhabited only on the west coast, the east coast being so blocked

with ice that ships can reach it only in a mild summer, while
travelling in the interior is only possible with dog-sledges. The
lecturer described the huge glaciers or streams of ice which, formed
by the compression of the snow on the mountains, descend through

the valleys to the sea. Sometimes huge masses break off from
them and form icebergs, one of which was stranded in Baffin's Bay,

in water half-a-mile deep, and was calculated to contain 1,000'

million cubic yards of ice. Many of the fjords are filled with bergs

thus formed, which are very dangerous to ships.
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THE KALEVALA.
By Edward Clodd.

CONCLUSION.

IN the middle of the twelfth century, Eric IX. of

Sweden, incensed at the piratical inroads of the

Finn?, waged war against theru, and effected, after a

fashion, their conversion to Christianity. How super-

ficial waa the change is evidenced by the complaint of

Pope Alexander III., that their pretence of conversion was
commonly given up when it had served the purpose of

saving them from danger. At the end of the fourteenth

century "it would seem to have hardly reached more
deeply than to the reception of baptism and of the priestly

benediction in marriage."* And from that time till the

present, although both Lutheran and Greek missionaries

have penetrated to the remoter parts, the old animistic

and shamanistic beliefs have survived, and are persistent

wherever ignorance or half-knowledge abounds. In fact,

the success of Christianity among the Finns, as among other

races, was in proportion to the tact which was exercised in

not violently uprooting the older faith, but in grafting it

into the exotic. The saa,e atmosphere of wonder and mystery
played around both Christian and Pagan religion at their

inception—the same needs created them, the same earth-

derived juices nourished them ; but varying conditions

quickened the growth of the one and left the other in its

rank and primitive wildness. And the wisdom of the

Church was shown in recognising what was common to

both, and in ennobling that which, however coarse and
crude, was consecrated by the lapse of time in the faiths of

races to whom her message came. Rome was content to

retain Wainamijinen and Ilmarinen hj the side of St.

Peter and other saints, so long as the people called them-
selves Christians and paid their tithes, and to her larger

tolerance is due the preservation of much of the old runic

lore which the ruthless zeal of the Lutheran priests would
have destroyed.

Although a careful scrutiny may detect, notably in some
of the invocations to the Dii mnjores oi Finnish mythology,

a loftiness of sentiment which is foreign to the unadul-

* Bobertson'g History of the Christian Church, VII., 418.

teratcd Kalevala, it is not till wo reach the fiflicth rune

that tho Christitn inlluence, still lar:;ely infused with

native olenients, and witli wildest, ;ind often, to modern
ears, untranslatable details, is pirauumnt. In this closing

rune of the great ejiic, Marjatta is iiitroduci-d as dwelling

under her parent's roof in the innocence of a lovely maiden's

life, " pure as the dew, holy as the stainless stars." So

chaste in deed and thought was sho that she would

taste, touch, or Iiandle no living thing which had not a

virginal purity like her own. With the sheep which

it was her duty to tend, sho wandered over tho grassy

hill - slopes and through the woods, tho birds singing

above her, the golden cuckoo with silvery voice, wcl-

coniest of all, nor had she a care save to guard her flock

and herself from tho venomous reptiles that crept under

the trees and glided along tho grass. Ono day, as she was

listening to tho cuckoo's song, a red bilberry lifted its

voice and invited her to pluck it, telling her how many
maidens had in vain souglit to do so. She could not reach

it, but knocked it down with a stick, when it fell to the

ground, and at her bidding climbed from her feet to her lip

and from her lap to her lips. She swallowed it, and it

began to germinate.* Stealing home to her bath chamber,

after the ciistom of Finnish women,! with her robe in loose

folds about her, her movements gave her mother disquiet

;

but she could not find out the cause, although the child

spoke from within.:}; When the birth-hour drew near,

Marjatta asked her mother to give her shelter, but was

met with reproaches and shameful words. Defending her-

self in vain, she turned to her father, who likewise spurned

her, and called her foul names, when .she indignantly

asserted her purity, and boasted that she would give to the

world a hero before whom the heroes of her country would
quail—yea, before whom even Wainainiiinen himself would

be humbled.

Then she sent her little maid to one Ruotus of Sariola,

to beg for a bath, and as the girl went thither all nature

travailed ; rocks, forest-trees, hill-slopes, quicksand^, all

vibrated, as it were, in sympathy. But the wife of

Ruotus bade the girl tell Marjatta to go to the top of

Kyto's mountain, and there lie down in a stable among the

beasts, and let the cattle Ijathe her with the warm vapour

of their breath. Then Marjatta repaired to a stable on

the hill of Tapio, the forest-god, and with tears and

prayers besought the Creator, of his rich mercy and grace,

to deliver her, and asked succour of the animals around her.

Then their breath cume upon her as a hot Vjath, as holy

water, and the child was born—brought forth in a stable

and cradled in a manger. But as she fondled him, her
" dear golden apple, her little silver staff," suddenly he

disappeared ; nor could the poor distracted mother, search-

ing for him far and near, tind his whereabouts § She
prayed to star and moon to tell her where he had gone,

but neither knew, each replying that their duty was only

to brighten the night. She asked the sun, and

Wisely then the sun made answer :

Well I know thy child beloved ;

It was he alone who made me,

Lets me rush in gold through heaven,

Lets me beam in silver splendour

All the lovely days of summer.
Yea, I saw thy son beloved,

Him, thy babe, oh thou unh.appy.

There he stands, thy sou so little,

In the marsh up to his girdle

To his arms within the heather.

* Cf. Mexican legend, in curious correspondence to the above,
quoted from Bancroft's Native, Races III., pp. 288-9, in Nadaillac's

Prehistoric America, p. 297.

t ride " Le Due," p. 222, Note 1. J Lnke i. 44. § Luke ii., 43-45.
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There Marjatta found him and carried him home. But
as yet he had no name, only the pet names which mothers
all the world over give to their babes, and the opprobrious
name of base-born idler, which the neighbours cast at him.

So Marjatta took him to Wirokannas, " god of oats," to

be bapti.sed, but he refused unless Wainiimuinen gave con-

sent. When the old Runaio was consulted he said that

so strangely-begotten a child should have no baptism, but

be knocked on the head and buried. The child, then only

two weeks old, rebuked the " old and steadfast," for his

crass stupidity, folly, injustice, and crime, whereupon, with

such proof of his supernatural power, Wirokannas hesitated

no longer, but baptised him, gave him a royal name, and
sole kingship over Karelia.

Filled with despair and rage, and crushed in spirit,

Wainiimiiinen fled to the seashore, and sung his Jeremiad.

By the magic of his song he built a magic ship, then
taking helm in hand, was borne tideward to the farthest

marge that fringes the undiscovered land, singing as he
went :

" Times go by, and suns shall rise and set, and then
shall men have need of me, and shall look for the promise
of my coming, that I may make a new^ Sampo, and a new
harp, and bring back sunlight and moonshine, and the joy
that is banished from the world."* Reaching the lower
spaces of the sky :

There liis galley gained the haven

;

There abode the ship and hero

;

i3ut he left his harp behind him

;

Left his mnsic sweet in Suomi,
Tor the people's joy eternal

—

Noble songs for sons of Finland.

With this, a brief epilogue excepted, ends the Kalevala.

In the foregoing analysis but scant space has been given to

the question of the source of incidents of which corre-

spondences exist in the ejjics of other races. The lyric

songs interspersed amongst the runes, forming a rich and
independent literature, are indigenous to Finland, and
perhaps to Esthonia. They are the wood-notes wild of a

jieople whose life is pitched in a mournful key ; under whose
ungenial sky and amidst whose melancholy forests and
waters there could arise no song of gladness, such as the

groves and valleys of more favoured lands, the smiling

banks of the Peneiis, the plains of Olympia, inspired

;

nor cheerful, happy gods and nymphs of river, tree, and
meadow be created. Finnish song says of itself that its

Harp is made of sorrow only, : ,

Built np only out of sadness.

Of the clouded day its framework,
Of distress its chords are fashioned.

But in the epic portions the influence of the myths and
legends of other peoples may be traced. That those of the

Esthonians and Finns would correspond is to be expected

in view of the common origin of both races, and it may be

that more primitive forms of the Kalevala and the Kale-

vipi^ieg exist among the half-savage Ugrian tribes, to whom
those peoples are more or less related. Some ethnologists

have identified the Finns with the Accads, or primitive

non-Semitic Babylonians, from whom the Semitic culture

appears to have been derived, whereas their true home is

the Altai region. And M. Lenormant maintains that the

Accadian triad of deities. Ana, Hea, and Muh-ger, corre-

sponds to the Finnish triad, Ukko, Wiiinamoiuen, and
Ilmarinen. But Ukko forms no part of such triad, the

place given to him by M. Lenormant being filledj by
LemminkUinen. If we are to find any parallels of these

three heroes, they must be looked for in the Scandinavian

Odin, Thor, and Loki, or Baldr. Perchance certain

* In Esthonian myth, Kalevipueg vanished, and was nailed to

the gates of hell.

characteristics of the one group of demigods have been

adopted by the other, as, eg., the harsher physical

features of Wiiinumoinen may have been softened by the

moral qualities of Odin. The pre-eminence of Odiu lies in

his wisdom, his lordship over nature, his invention of

the art of poetry, all which has its counterpart in W;ii-

niimoinen. Thor, the god of lightning and thunder, always

armed with hammer, corresponds to Ilmarinen, " the ever-

lasting hammerer." Passing by further similarities in the

respective heroes, there is in the Sampo (the resemblance

of which to the quern of Norse myth has been already

pointed out) a curious correspondence to the magic fetter

called Gleipnir, made by the dwarfs at the command of the

Al-Fatlier to bind the wolf Fenrir. " It was fashioned out

of six things—to wit, the noise made by the footfall cf a

cat, the beards of women, the roots of t,tones, the sinews of

bears, the breath of fi.sh, and the spittle of birds."*

The Scandinavian constituents in the Kalevala are,

however, not numerous ; the correspondence between its

gods and those of the Egyptian, as Osiris, Typhon, Isis, and

Horus, are due only to the personified natural phenomena
which lie at the base of each, and not to historical inter-

course through the Greeks or otherwise, as some critics

contend ; and the origin of this Iliad of the North must be

referred to that mythopojic stage in the history of the

Finns, or of their ancestors, when the operations of nature

and the deeds of heroes became blended into one tradition

which inspired the immortal songs whose burden is the

passion and prowess of man.

OUR HOUSEHOLD INSECTS.
By E. a. Butler.

COLEOPTERA (conJi/vitec;). '

' -

ALL the insects hitherto enumerated belong to the family

Plinichf, of which they constitute one section, the

Anobiides, distinguished, at least so far as our house-feeders

are concerned, by their more cylindrical form, compact

make, and shorter legs. In the other section, the Ptinides,

to which we now turn our attention, the shape is more

globose, the antennw and legs much longer, and the thighs

so much thickened at the outer extremities as to become

club-like. From their shape it would be easy to conjecture

what would be in accordance with facts, that they have less

to do with cylindrical burrows than their companions who
"swear by " Anobium.

Fig. 1.—Ptinus fur. A, male ; B, female.

The typical genus of the Ptinides is Ptinus, and the

commonest species of that genua P. /wr (Fig. 1). This is

also a household insect, and is of somewhat varied habits.

• MaUet's Mhn. Anti^., p. 424.
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It well exemplifies a peculiarity exhibited with more or

less distinctness in several species of this genus, viz., dis-

similarity in shape between the sexes ; the body of the

male is almost cylindrical, but that of the female inllated

or rounded at the sides, a feature which so alters her

appearance that a novice would be certain to divorce her

from her husband and consider her a distinct species. It

is a reddish brown, hard insect, with two narrow and
somewhat indistinct bands of whit© hairs on the elytra

;

the head is so much beut under the thorax that it cannot

be seen from above, so that the insect appears as though

it had been decapitated. The legs are long and straggling,

notwithstanding which the creature is slow and heavy in

its movements. The thorax is a good deal contracted

behind, appearing as though it had been tied round tight

while soft, and had hardened in that condition. By attending

to these few points of distinction, there can scarcely be

much difficulty in recognising a Plinus.

This insect is a great foe to natural history collections;

whether of animils or plants ; and if by any chance it can

manage to effect a surreptitious entrance into such, it does

its best to execute the sentence " dust to dust " upon them.

But its tastes are varied, and range from such excellent

diet as the precious grain stored in granaries to the appa-

rently less attractive nutriment furnished by the threadbare

fabric of an old coat, the vegetable and the animal diet

seeming equally suited to its taste, though it was at one

time considered to be so largely an animal feeder as to

have been called by De Geer " vrillette carnassiire" the

carnivorous borer.

Those who keep collections of foreign insects may some-

times have the privilege (?) of breeding (unintentionally)

exotic species of Ptlnus. Dried insects, when arriving

from abroad, sometimes contain in their carcases living

larvffi of PlinidfE, which fare sumptuously, though silently

and unobserved, upon the "dried meat" by which they

are surrounded—a veritable "life in death." I remember
on one occasion looking at a store box of exotic insects

that had not been opened for some time, and being

astonished at finding a colony of some dozen or so of a

beautiful bright red Ptimis, prettily ornamented with snow-

white spots, gaily disporting themselves amongst my stores,

quite regardless of such insecticides as were present. I

succeeded in tracing them to the huge carcase of a gigantic

beetle that I had unfortunately introduced into the society

without previously submitting to quarantine, and in whose
interior the larvae had evidently been holding carnival at

the time of his introduction. The Ptiyii turned out to be

a Polynesian specie?, which had thus completed their life

cycle many thousands of miles from their birth-place. On
their exclusion from their coleopterous host, they seemed
to have decided on a change of diet, and so had calmly

attacked the cork lining of the box, neatly excavating in

it a series of hollows, to the extreme detriment of its ap-

pearance, at least from my point of view.

A most extraordinary trio of beetles now calls for notice.

They are closely allied to the genus Ptinus, and belong to

the same section of the family. They have very much the

appearance of spiders, for which, indeed, they are often

mistaken. The first is Xipiiis hololeucus (Fig. 2). It is a

small beetle, completely covered with a yellowish silky

down, and its resemblance to a spider is produced by three

peculiarities. A spider (which, be it remembered, is not

an insect at all, but a member of the class Arachnida) has

only two apparent divisions to its body, the hindermost of

which is usually highly convex and rounded at the sides,

and it has also eight legs. Now, though Xiplii.8 has dis-

tinctly the usual three divisions of an insect's body

—

head, thorax, and abdomen—the first of these is so bent

under the second that, as in Ptimts, it cannot be seen

from above ; and, in consr([uence, the body seems, like

that of a spider, to be composed of only two ])arts. The
elytra are vei-y convex above, and much inllated and rounded
at the side.s, and as the line of their junction is completely

obliterated, the abdomen acquires the globose and undivided

form of that of a s))ider. Again, the antenna-, which are

about equal in length to the legs, and, of course, on account

of the bending of the head, appear to come from underneath

as much as the legs themselves do, make up, with the usual

six legs, a number of appendages that may rcadUy be taken

for the eight legs of a spider. The imitation is so complete,

that, when only casually seen, the beetle might eavsily de-

ceive even those who are perfectly familiar with the differ-

ences between an insect and a spider. When once one

examines it closely, however, the apparent resemblances

vanish, and the creature is easily seen to be a true insect,

and is moreover found to be as hard bodied as a Ptinus, in-

stead of exhibiting the soft and yielding integument of a

spider.

Fig. 2.—Niptus hololeucus. Fig. 3.— Scales of Niptns.

It occurs commonly in houses, often in considerable

numbers. It is not a wood-borer, but feeds on anything it

can come across that is at all edible, and, in consequence,

mo.st frequents cupboards where stores of provisions are

kept. It was once found in great numbers in a plate cup-

board, where it was saicf, though with what degree of

justice it is very difficult to understand, to have done con-

siderable damage to the silver .stored there. It has no
wings, and is therefore not much of a wanderer, £0 that

when a colony has once established itself in any part of a

house, the successive generations are likely to remain in

those quarters as long as provisions last, unless forcibly

ejected. It is probably not a truly indigenous insect, but,

like many others, has been inqiorted from abroad, so that

although not blessed with great powers of locomotion, it

has yet been a considerable traveller.

Under the microscope the yellow clothing of Xiptus is

seen to be composed of two totally distinct elements.

There are a number of longitudinal row.s of long hairs or

bristles, projecting considerably above the general surface

and pointing backwards ; and beneath these, closely cover-

ing the body, a quantity of tiny yellow scales overlapping

one another. Each scale (Fig. 3) is Wimtly pointed at the

place of its attachment to the body, and at the outer

extremity is usually produced into two long pointed pro-

jections at the sides with a shorter one between them.

Not unfrequently the central process is also clefc. When
the scales are removed the body beneath is seen to be highly

polished and of a deep chestnut colour.

{To he continued) .
'

Messes. C. Isler & Co., of Sonthwark-street, have secnred the

contract for supplying their patent registeriDg tumstileB to the

International Inventions Exhibition.
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METEOES AND FALLING STAKS.

By E.ICUARD A. Proctor.

(Contiiiued from p. 318.)

AS to the real change of the velocity or direction of

motion which our earth can impart to a meteorite

approaching her from interplanetary space, it will be seen

from the discussion of the mathematics of meteoric motion
which is running on jiari passu with these more popular

papers that it may be altogether neglected in comparison

with the apparent change due to the earth's rotation. This

last only need be considered, and as this must be slight, we
see that regarding observed meteors as bodies moving around

the sun in orbits of considerable extent, intersecting the

orbit of the earth, the constant position of the radiant point

on the starsphere, even while the rotational direction

changes through a whole right angle can be understood.

Moreover the observed fact in this case can only be ex-

plained by attiibuting to meteois the rapid motions cor-

responding to such orbits. I may note, however, in pass-ing

that a change of radiant by more than a degree ought in

several cases to take place as the earth's rotation changes

the direction of the observer's motion ; and the circum-

stance that no such change of radiant has been detected,

though it must undoubtedly take place in the case of some
meteor systems whose components move in known orbits,

and therefore with known velocity, must be remembered
later when we are inquiring into the significance of Mr.
Denning's discovery.

The discovery that meteors travel around the sun, led

to the recognition of their true orbits in several instances.

With this part of the subject of meteoric astronomy I will

not at present deal, because I have dealt with it very fully

elsewhere. Suffice it to note that it led to the discovery

that some meteor systems travel in the orbits of known
comets, and to the belief that every meteor system is asso-

ciated with some comet, known or unknown, existing now,
or long since dissipated (as Biela's comet was recently

dissipated) by solar action or other disturbing forces.

Schiaparelli, to whom this special result was mainly due,

though the hardest part of the work of research was done
by Prof. J. 0. Adams, was led to a speculation respecting the

origin of meteors and comets—viz., that meteor systems or

comets are groups of discrete bodies drawn from out the

interstellar regions towards our own sjstem, and then com-
pelled by planetary perturbations to travel (sometimes) on
cloud paths round the sun.

Since some certainly among the meteor-systems have
periods of moderate length, this theory of Schiaparelli's

would regard the short-period comets or meteor-systems as

drawn out of the interstellar depths, while manifestly it

would be absurd not to extend Schiaparelli's theory comets
or meteor-systems travelling on non-re-entering paths. In
fact, he himself regards his theory as requiring the occa-

sional appearance of meteors of hyperbolic path, and there-

fore as not merely consistent with the phenomena of

hyperbolic comets, but accounting for them. Adopting
his theory, then, to its fullest extent, we should regard

all comets and meteors as bodies coming from the inter-

stellar depths ; for it is not easy to see how any comet or

meteor-system could be so far distinguished from its

fellows as to be regarded as originally a member of the

solar system.

But for reasons which appear to me incontrovertible, 1

find it impossible to give in my adhesion to Schiaparelli's

views, in the form in which he has presented them. A
line ought to be carefully drawn between what has been
proved and what has not been proved respecting the

opinions which Schiaparelli has advanced. His most happy
conception, that meteors would be found to travel in the

paths of comets, has been realised, and no possible question

can be raised as- to the completeness of the demonstration
;

but it is quite otherwise with his supposition respecting the

manner in which meteoric systems or comets have been

introduced into the solar system. It not only has not been

proved that comets have been compelled by the perturba-

tions of the planets to become permanent members of the

solar system, but it has practically been proved impossible

that such an event should occur.

(To be continued.)

THE WORKSHOP AT HOME.
By a Working Man.

NEARLY all the cheaper furniture that is sold is not
made of the wood which apparently forms its

material. It is really nothing but deal or beechwood,
" veneered." A veneer, I must explain, is a thin sheet

of some valuable wood, as thin as a sheet of paper. Those
most commonly in u-se are cut from mahogany, rosewood,

and waluutwood, and less frequently from bird's-eye maple,

and are laid over the finished piece of work in the manner
I propose now to describe. Only soft woods can be properly

veneered upon, and the amateur is particularly requested

to notice that he cannot veneer over a knot. The tools

required are sufficiently simple if the surfaces to be

veneered are flat. The workman will want, first, a toothing-

plane. This is something like Fig. 5, Vol. VI., p. 154, only

the iron is very nearly upright, and is fluted with very

narrow grooves along its whole width. What this does

is really to scratch the wood and veneer, and give them
what workmen call a " tooth," to make the glue hold

better. A wood file or rasp and a glue-pot we have already,

and our remaining needs are a veneering hammer, a sponge,

and basin of boiling water, and a laundress's flat-iron.

There are two or three forms of veneering-hammer. The
massive one used by the professional cabinet-maker is not

so easy to work with as the form shown in Fig. 43, in

which A represents a side, and B a front, view of the

Fig. 43.

hammer. I shall describe the mode of using it

immediately.

Now, the first thing to do is to take the saw-marks out

which will probably be visible upon our sheet of veneer

when we buy it at the wood-yard. This is done by a fine

toothing-plane. If, as is far from unlikely, the beginner

should split the veneer, he may mend it by glueiug a

piece of brown paper on to what is to be the upper

(or out) side of it. In cutting it out, it should rather

overlap the surface to be covered. If, which also

is likely enough, it should be cockled, it may be

damped and left in a screw-press for twelve hours— or,

what is the same thing, laid on a flat floor with a board

and some heavy weights on the top of it. Sharp scissors,

or a penknife guided by a straight-edge, will generally cut

veneers to the required shape.
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Very well, then i we begin by rougbeiiing the surface to

be veneereil with the toothing-j>hine or with a rasp ; and,

this done, we provide ourselves, as I have said above, with

a glue-pot full of freshly-made, thin, boiling glue, a basin

of boiling water, a sponge, a hot flat-iron, and a duster.

"We begin by warming the surface to be veneered by ironing

it, and, meanwhile, put our veneering-hanimer into the

boiling water. Now damp the side of the veneer which is

to form the surface of the finished article with boiling

water, and rapidly glue the other hide and also the face

upon which the veneer is to be laid. This done, the two
glued surfaces must be brought together as rapidly as

possible, and the thin sheet of ornamental wood rapidly

pressed down with the hands ; immediately upon which the

hammer is to be taken out of the boiling water, wiped

rapidly with the duster, and (being held close to the pane,

with the handle turned from the operator) passed heavily

and rapidly about, with a wriggling movement, from the

centre of the surface to the edges, so as to squeeze the glue

out. If this is dexterously done with a moderate-sized bo.\,

such as a writing-desk or violin case, the whole operation

should be successfully performed before the glue sets ; but,

with a big job, some places may be missed, and the veneer

not touch the wood underneath, or rise in a blister. We
shall want our hot iron to re-liquefy the glue in this case,

and then we must go over the sore place or places again

with the hammer. N.B.—The hammer sliovild always be

kept in the basin of boiling water until the instant it is

wanted. Finally, when you have satisfied yourself that

the veneer and the wood beneath it are everywhere in

intimate contact, sponge the whole veneer over with the

sponge, just damped in the hot water, and dry it with the

duster.

The process I have tried to describe is not a very diffi-

cult one, but when we come to deal with curved surfaces,

veneering becomes a rather more complicated job, as we
quite evidently cannot use the hammer to bring the two

surfaces close together. In such cases we have to use what
are known as " cauls," which are the exact reverse of the

surface to be veneered, just as in an embossing press there

is a convex counterpart of the concave disc. A g^iod many
of these are made of zinc, some of pine, and occasionally

(in making telescope tubes of veneer, for example) canvas

cauls are used. In the case of the zinc and wood cauls, of

course a fresh one is required for every new surface. The
wooden ones are sodden with linseed oil to retain the heat

and prevent the glue from sticking to the caul. Obviously

the pine cauls cannot be heated to the extent that the zinc

ones can, and they are proportionately less effective. This

ia not the place to enter into the contrivances used in large

workshops for obtaining pre-sure. String and bed-ticking

will suggest themselves as useful material to bind round

the caul and the veneer in the case of the amateur. Veneer-

ing elaborately curved work, however, is a job scarcely to

be attempted in a Workshop at Home.
There is a very effective method of decorating cabinet-

work with veneers which may just be touched on here.

In its highest development it is called Buhl or Reisner

work, but inlaying is quite fine enough a name for it for

our purpose. It is executed in light and dark woods.

Suppose, for example, that we have two veneers—one of

ebony, and the other of holly. We glue them together

with a sheet of very thin paper between them. This is to

enable them to be more easily separated. Then upon the

uppermost one we draw a pattern—say, of the conventional

honeysuckle. Now, with a very sharp penknife we care-

fully follow the outline of this, cutting right through both

veneers. It is easy so see that the piece removed from the

black ebony will fit with absolute exactness into the opening

in the white holly, and that the ]iiree of white holly will in

turn accurately lit the hole in the ebony. The pieces are

separated by sjilittiug the paper, and the blark honeysuckle

on a white ground, and the white h(iii(>ysiickle on a black

ground, glued on to the article to be ornamented.

In order to finish our veneered box, or other piece of

work, it only remains to French polish it. I'Vench polish

is nothing but shellac dissolved in spirits of wine (methy-

lated spirit being all but invariably used). Makers add
various ingredients, but not one of them is essential, and

the amateur can make it for himself by putting a little

shellac at the bottom of a bottle, filling the bottle up with

methylated spirit, and shaking it from time to time until

the lac has all dissolved ; in fact, making very thin

(so-called) "liquid glue." Jt, however, is not very ex-

pensive to buy if he does not care for the trouble. 1

will supjiose that he has obtained it in one of these ways,

and wishes to polish a veneered tea-caddy. The first thing

is to true up all edges of the veneer that in any way
show, the next to sand-paper the article carefully over.

After this mutton-su(^t may bo rubbed into the pores

of the veneer, which may bo again sand-papered and
then well rubbed with linseed-oil by means of a satu-

rated ball of cottonwool. Care must be taken, though,

to remove all snjierlluous oil afterwards. This done,

we saturate another piece of cotton wool with polish

and float the whole surface with it. It is then set

aside that this may dry in and harden. When this has

taken place, we once more go over the surface with very

fine glass-paper, and then begin our polishing proper. The
best rubber that I know for that purpose is made of what
is called " list," torn ofl" the edge of flannel. It is wound
spirally to a diameter of a couple of inches or so, and tied

tightly round with string. This is well wetted with

the polish, wrapped up in and tied into a piece of linen

rag, and then a drop or two of linseed oil is placed on the

rag, and the polishing begun with a series of circular

strokes kept evenly up, very little pressure being used.

Particular care must be taken never to let the rubber

remain stationary, and never to lift it straight up off th(^

work. Having in this way got up a sufficiently brilliant

surface, the work is set aside for an hour or two for the

polish to harden, when it is once more rubbed down with

the finest glass-paper, and the process of polishing repeated,

and so on. Finally, the surface is gone over with a new
cotton-wool rubber moistened with a few drops of spirit,

and the final strokes are given horizontally instead of

circularly. French-polishing should always be performed

in a hot room. The atmosphere of those in which the

beautiful Tunbridge ware is polished is (juite stifling.

THE EVOLUTION OF THE SENSE
OF BEAUTY.

By Coxst.vnce C. W. Naden.

(^Continued from page 3GS.)

FROM pleasure in colour I pass to pleasure in form,

which seems at first sight scarcely explicable on our

theory. However, let us take heart of grace, and inquire

into the matter.

Except that there is no actual contact, form exercises

the eye much as it exercises the hand. The baby enjoys

feeling shapes as it enjoys seeing shapes ; and for a long

time it wants to handle everything that it can see. But,

growing older, it learns that many things can be seen

which cannot be handled ; that very often it " can't reach,'
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and very often, too, it "mustn't toucU;" that, be-

sides, it can look at a great many objects at a time,

while it can grasp only a very few ; so that nature and
parental discipline combine to diminish the pleasure of

feeling shapes, and to increase the pleasure of seeing shapes.

For the faculty which has the most numerous and varied

opportunities of exercise will always be that which brings

the greatest enjoyment ; so that baby learns to prefer lines

followed by the eye to lines followed by the hand. The
bird, of course, has no choice, for she possesses no instru-

ment of touch which can trace out forms.

But all kinds of contours will not be equally liked. Curved
lines afibrd an exercise more varied than that given by straight

lines, and less fatiguing than that given by angles. Herbert
Spencer observes that " the delight in flowing outlines

rather than in outlines which are angular, is partly due
to that more harmonious, unstrained action of the ocular

muscles implied by the perception of such outlines ; there

is no jar from sudden stoppage of motion or change
of direction, such as results in carrying the eye along a
zigzag line." Another example, be it noted, of the prin-

ciple of smoothness. Mr. Sully carries out a similar idea

with more detail.* He shows that " gradation in direc-

tion, which is at the basis of all curvilinear movements,
depends on a gradual alteration in the relative degrees of

activity of two or more muscles, and so corresponds to

gradation in colour or tone, which is supposed to rest on
a gradual increase of activity in certain nerve elements,

and decrease in others." He further points out that a
straight line is [the easiest to follow, and therefore gives a
certain negative comfort, and that the pleasure taken in

symmetry may be partially explained by the harmony in

the movements of the two eyes, and by the relationship

which the parts of a symmetrical object seem to bear to

a real or imaginary centre. " Owing," he says, " to the
structure of the retina, the centre of an object, or group
of objects, is naturally raised to a place of honour."

Yet the purely physical gratification derived from va-

rieties of form is probably less vivid than the corresponding
mental gratification. Not only the lower, but the higher
nerve-structures, require diversified and congenial occupa-
tion. The cerebral hemispheres want to be kept active,

and they exert themselves healthily and pleasurably by
taking note of the similarities and dissimilarities of sur-

rounding objects. Every fresh curve, every new kind of

contour, every pattern of twining and waving and inter-

secting lines, is a new intellectual stimulus.

The bird is exactly at that stage of evolution where, on
this theory, a taste for new combinations might be expected
to attain a distinct development. Not only is the average
weight of the brain in proi)ortion to the body greater than
in the lower Vertebrata, but this increased weight is chiefly

due to the greater development of the cerebral hemi.npheres.

Yet the hemispheres are still unconvoluted, and the intellect

correspondingly simple, so that the stimuli which it craves

must be elementary, abundant, easily assimilated. These
conditions are satisfied by those freaks of conformation
which catch the keen eye and fix the practised attention of

the bird.

We now begin to see why the hen is pleased where one of

her lovers develops a new streak or spot or eye of colour,

or a tuft of feathers arranged in an unhackneyed and con-

spicuous fashion. She likes vivid sensations and vivid

ideas. It is a joy to be alive, and to be as much alive as

possible she must have her faculties brought into vigorous
play. So she chooses the mate who will best satisfy this

craving for fulness of life. Artist she is not. Of beauty,

* "Pleasure of Visual Form" (Mind, April, 1S80).

properly so called, she has perhaps no conception ; but she

is a healthy living being, who instinctively takes measures
to be as healthy and as living as she can. In fact, she is a
flying refutation of pessimism.

All this, as we shall see, is true under certain limitations.

I can imagine that some one will object—" But has the

hen-bird, like many human females, an undiscriminating
admiration for ' the latest novelty '

't Does she select her
husband simply because the fashion of his coat is ' new this

season '
1 If she did, would such a process of selection be

more likely to lead to the evolution of the heaniiful than to

the evolution of the queer ? Would it, indeed, lead to any
evolution at all, and not rather, as in human fashion, to a
capricious see-saw t

"

We must remember that the possibilities of organic
evolution are always limited. The human female may one
year sprout out at the head, the next year at the shoulders,

the third year just below the waist. In the course of a
lifetime, she may indulge in every hue and every shape

which has ever disguised the human form divine. The
" weight of too much liberty " may be her .-esthetic ruin.

Yet even with her, custom counts (or much, and she does

not make the most of her advantages or disadvantages.

But the bird has no such power of capricious change.

If he has begun to grow a crest, the chances are, not
that he will begin next season to grow a rufi" or a

hood, but that he will develop the crest, and pass it

on to his descendants. And, since the welfare of every

being depends on its ability to accommodate itself

to its environment, the hen-bird has wisely adjusted her

ways to her means. Her hankering after novelty is

checked by a deep-seated conservatism. She likes thejresh,

but not the ulrange. The male must be recognisable as

belonging to her own family, otherwise she will have none
of him. Besides, she always prefers the more vigorous

male, when other things are equal, and even when they are

not equal, and this sensible preference naturally limits her

choice. Albino birds are shunned by the rest of their

species. Dovecot pigeons dislike all the highly-improved

birds ; doubtless suspecting something uncanny beneath

the outlandish attire. There seems to be a good deal of

individual diflerence in this respect, some hens being much
more advanced in their ideas than others, and less imbued
with tribal prejudice. A male blackbird and thrush

(living in a state of nature) have been known to pair ; a

male widgeon chose a jjintail duck ; a Canada goose, living

with twenty-three others of her own kind, selected a

Bernicle gander ; indeed, it appears that geese are pecu-

liarly susceptible to these irregular attachments.* But
such instances are exceptions to the general rule.

The evolution of the queer has, however, very often

occurred. Behold the toucan, with its enormous and
highly-coloured beak ; the turkey-cock, with his solemn
strut and inflated wattles; the " indescribably odd " atti-

tudes into which the carrion vulture throws himself at the

beginning of the love season. Even the delicately-adorned

Argus pheasant presents a decidedly ludicrous appearance

when courting, expanding his wing-feathers into an

enormous fan, and pushing his head between two of them
to watch the efl'ect produced.

Still, it is natural to suppose that our idea of beauty, in

its simplest form, would coincide pretty well with the

bird's taste, since it has been nourished on very much the

same materials. It is from contrasts of bright colour and
from varieties of curved form that the baby and the bird

receive their earliest visual satisfaction.

(Tohe continued.)

* " Descent of Man," p. 414.
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THE COCOOX OF A SPIDER.

AT a recent meeting of tlie Academy of Natural
Scier.ces, of Philailelpliia, Pr. H. C. :Mcrook stilted

that, while walking iu the suburVis of Philadelphia lately,

he had found under a stone a female Lyoosa, proliaMy /..

riparia, Hentz, which he placed in a jar partly tilled with
dty earth. For two days the spider remained on the
surface of the soil, nearly inactive. The earth was then
moistened, whereupon she immediately began to dig, con-

tinuing until she had made a cavity about one inch in

depth. The top was then carefully covered over with a
tolerably closely woven sheet of white spinning work, so

that the spider was entirely shut in. This cavity was
fortunately made against the glass side of the jar, and the
movements of the inmate were thus exposed to view.

Shortly after the cave was covered the spider was seen
working upon a circular cushion of beautiful white silk

about three-fourths of an inch in diameter, which was spun
upward in a nearly perpendicular position against the

earthen wall of the cave. The cusliion looked so much
like the cocoon of the common tube weaver, AyaJena
ruevia, and the whole operations of the lycosid were so

like those of that species when cocooning, that it was
momentarily supposed tliat a mistake in determination had
been made.

After the lapse of half an hour, it was found that the

spider had o\-iposited against the central part of the cushion,

and was then engaged in enclosing the hemispherical egg-

mass with a silken envelope. The mode of spinning was as

follows : the feet clasped the circumference of the cushion,

and the body of the animal was slowly revolved ; the abdo-

men, now greatly reduced in size by the extru-sion of the

eggs, was lifted up, thus drawing short loops of silk from
the expanded spinnarets, which, when the abdomen was
dropped again, contracted, and left a flossy curl of silk at

the point of attachment. The abdomen was also swayed
backward and forward, the filaments from the spinnarets

following the motion as the spider turned, and thus an even
thickness of silk was laid upon the eggs. The same be-

haviour marked the spinning of the cushion, in the middle
of which the eggs had been deposited. The ideas of the

observer as to the cocooning habits of Lycosa were very

much confused by an observation so opposed to the universal

experience. Upon resuming the study after the lapse of

an hour and a half, he was once more assured of being right

by the sight of a round silken ball dangling from the apex
of the spider's abdomen, held fast by a short thread to the

spinnarets. The cushion, however, had disappeared. The
mystery, as it had seemed, was solved ; the lycosid, after

having placed her eggs in the centre of the silken cushion
and covered them over, had gathered up the edges, and so

united and rolled them as to make the normal globular

cocoon of her genus, which she at once tucked under her
abdomen in the usual way.

This was a most interesting observation, which Dr.
McCook believed had not before been made. The manner
of fabrication of the cocoon of Lycosa had been heretofore

unknown to him, and, by reason of her subterranean habit,

the opportunity to observe it was of rare occurrence. He
had often wondered how the round egg-ball was put
together, and the mechanical ingenuity and simplicity of

the method were now apparent. The period consumed in

the whole act of cocooning was less than four hours ; the

act of ovipositing took less than half an hour. Shortly

after the egg-sac was finished, the mother cut her way out

of the silken cover. She had evidently thus secluded

herself for the purpose of spinning her cocoon.

Dr. ilcCook also alluded to another interesting fact in

the life history of the Ijycosa, which had been brought to

his attention liy ^Nlr. Alan Gentry. A shib of ice having

been cut from tiic frozen surface of a pond about eight or ten

feet from the bank, several sjiiders were observed running
about iu the water. 1'hey were jiassing underneath the

surface, between certain water plants. It is remarkable to

find these creatures thus living in full health and activity

in mid-winter, within the waters of a frozen pond, and so

far from the bank in which the burrows of their congeners

are commonly found. It has been beliovinl heretofore, and
doubtless it is generally true, that the lycosids winter in

deep burrows in the ground, sealed up tightly to maintain

a higher temperature.

—

Scientific American.

CHAPTERS ON MODERN DOMESTIC
ECONOMY.

XXVI.—THE FRAMEWOHK OF THE DWELLING-HOUSE.

STRUCTURAL EX.\MPLES {COntimied).

THE DISPOSAL OP HOUSEHOLD 15EFUSE.

AS a general rule, the traps and soil-pipes of a house

are made of metal, and are hence, .sooner or later,

liable to corrosion ; the destructive influence of sewer-

gases is moat manifest at angles or sharp bends. An
ordinary, well-ventilated leaden soil-pipe will last from

18 to 30 years ; an unventilated pipe of the same material,

drawn, and not soldered, .succumbs after from 8 to 'M

years. Iron pipes do not last so long, and zinc is to bo

condemned altogether, since its use leads to most uncertain

and invariably bad results ; facts which are attested to by

many examples now deposited in the Parkes' Museum of

Hygiene. From these memoranda our readers will conclude

that stoneware traps and pipes ought always to be sub-

stituted, especially as we have already given excellent

examples in former chapters ; but stoneware pipes and

traps are not always easily procurable, and, when so, are

oftentimes left alone by the metal-working plumber, whose

name is not .amiss since he likes to work most of all with

lead. Hence the necessity has aiisen for leaden articles of

dependable value, since they can be easily applied to the

wants of the majority of existing cases.

Last week we gave a brief description of the prevalent

and most defective so-called " D-trap," which is now con-

demned by the model laws of the Local Government

Board ; it remains for us to point out what ought to be

done in case one of our readers should find such a structure

in his house. He may with safety remove it, and place in

the gap an ordinary " S-trap," or a " Half-S-trap," com-

monly known as a " P-trap." There are a great many
makers of these traps ; but, for the reasons we have stated

above, it would be found that the views of the reader and

his plumber are likely to be both agreeably met if some

firm were to construct traps out of lead in such a

way as to resist the action of sewer-gases for such

a length of time that the trap may prove to be

really economical and safe. Messrs. Beard <fe Dent

have taken upon themselves this task with .a suc-

cessful issue ; their traps are made of the softest and

purest pig-lead, without any seam or solder ; they are

perfectly smooth both within and without, and arc; so

strong that each superficial foot of the trap contains no less

than 8 lb. of metal. Perhaps, however, the best trap now
made of the class of substitutes which we are now com-

menting upon is Hellyer's patent cast-lead " Anti-D Trap."

It is made upon the principles we have just quoted, but

has a decided advantage in shape, which may be likened to
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the letter D inverted thus—U, with a small semi-partition

projecting downwards frooi the centre above. This partition

dips into the water in the trap, and forms a dip-trap with

a water-seal of 1^ in. in deptli.

Where, however, it is found advisable to do away with

not only the trap but the pan closet as well, and to have an

entirely r.ew tittiug adequately trapped, there cannot be

any dispute that a sound stoneware apparatus, combLning

all extra appliances, such as means for thorough flushing,

traps, and valves, ought to be selected, and we shall there-

fore give a few special examples here. At p. 23 of the
" Guide to the Sanitary aud Insanitary Houses," which was

published last year for the executive council of the " Inter-

national Health Exhibition," the requisites of a healthy

closet are tersely given thus :
—" Good position. Plenty of

light and ventilation. Good form of apparatus. Ample
water supply, special ' Intercepting cistern.' Hinged seat

to be raised when pouring slops into basin. Lead safe iu

case of accident, falling to waste-pipe which discharges into

open air." From this it will be gathered that the floor

underneath the closet is to be protected by a lead safe, the

use of which is to provide against accident to the floor and
ceiling, if any, of the room beneath through leakage from

any of the taps : in this case the waste water from the safe

is made to discharge into the open air through a special

pipe which acts as a warning pipe, and which ought to be

provided at its outlet

with a brass flapper

to prevent a draught
from entering under
the seat. A good
closet ought also to

have a hinged seat as
'S' "^^

stated above, and
then a " Queensware Slop Top " of approved shape, such as

that shown at Fig. '25, can be placed below the seat.

Of other accessories, an " Intercepting Cistern " of

approved form holds a most important place. It ought to

efiect a careful flushing of the closet and prevent undue
waste of water. About two gallons of water ought to be

discharged each time by merely pulling the handle or by
the action of the seat ; the water ought to continue to flow

even after the handle has been released, and the final flush

Fig. 26.

should be as strong, if not more powerful, than at its

start. The mechanical parts, moreover, ought to be pro-
tected fiom the entry of rubbish, such as straw, leaves,
<fec., which are liable at all times to clog the working
parts

; and lastly, while the flushing is going on, the inter-
cepting cistern ought to be refilling. In every case, the
pipe between the flushing cistern and the closet should be

of large size, about li inch in diameter, so as to afTord an
easy and effectual downflow of the discharged water.

We shall not linger here to give a detailed description of

the numerous inventions which fulfil all the demands
noted above, save to mention one of the best forms hitherto

introduced and known as Doulton's Patent " Vacuum

"

Water-Waste Preventer (Fig. 2G). When the lever H is

pulled down, the cylinder B is thereby raised, and draws
up a sufficient quantity of water into the mouth to start

the annular syphon. The action of this is to cause a dis-

charge of two gallons of water, the flushing power of which
is greatest at the end of the flow.

In our next communication we shall give an illustrated

description of the working parts of some of the beat

varieties of closet apparatus which may be adopted in lieu

of existing defective forms.

THE ORIGIN AND HOME OF THE
DIAMOND.

By W. Jerome Harbison, F.G.S.

NO substance is more admired, and certainly no sub-

stance is more mysterious than the diamond. Up
to a hundred years ago it was generally believed to be a

peculiar kind of rock crystal, although Newton made a

shrewd guess as to its true nature when, from its remark-

able power of refracting light, he inferred it to be an
" unctuous substance coagulated," classing it with camphor
and other bodies which are rich in carbon.

In 1694, certain members of the Florentine Academy
concentrated the rays of the sun, by means of a powerful

lens, upon a small diamond, and were surprised to see the

precious stone become gradually smaller, until at last it

disappeared altogether.

But the great French chemist Lavoisier set at rest all

doubts as to the true chemical composition of the diamond
when, in 1777, he burnt it in a confined portion of air,

and found that nothing but carbonic acid gas re-sulted from

its combustion. Carbonic acid gas is a compound of

oxygen and carbon—the air had furnished the oxygen, and
the diamond the carbon. Great hopes were now enter-

tained that diamonds might be made by the bushel ; and
there are so many useful purposes to which this hardest of

all known substances might be applied, if it could be more
cheaply obtained, that such a discovery is a very desirable

one. But although more than a century has now elapsed

since Lavoisier's discovery, all attempts to manufacture

diamonds have practically been failures. The reason of

this is that the diamond is crystallised carbon. Now, to

obtain a substance in the crystalline condition, it is gene-

rally necessary either to dissolve it or to melt it. But
carbon will not melt under the greatest heat to which we
have hitherto been able to subject it ; neither is there any
known solvent for it.

Of the many attempts which have been made by skilled

chemists to produce artificial diamonds, the only success

belongs to Mr. J. B. Hannay, of Glasgow. In the year

1880 this gentleman announced that he had succeeded in

preparing extremely small specimens of crystallised carbon.

Mr. Hannay's method consisted in subjecting a hydro-

carbon to a red heat at the same time that it was under a

great pressure, in the presence of a stable compound con-

taining nitrogen. For this purpose he placed some bone-

oil with a little of the metal lithium in a stout iron

tube 4 in inches external diameter, but having a bore

of only half-an-inch. The ends of the tube were welded

up, and it was then placed in a furnace and kept
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»t a red heat for several hours. Out of eighty exi)eri-

ments only three were successful, the great pressure exerted

by tl»e confined gases frequently bursting the tubes ; while

another source of disappointment lay in the fact that many
of the iron tubes proved to be quitt: porous when red hot,

so letting the gases escape. When everything went on
properly the boneoil was decomposed, its hydrogen being

attracted by the lithium, while the carbon was deposited

on the bottom of the tube as a black mass containing

microscopic diamonds. Although the cost of the diamonds
produced In this manner was many times greater than the

sum for which they could have been obtained at a jeweller's,

yet the result was of the highest theoretical interest and
importance.

DIAMAXTIFEROUS LOCALITIES.

"Cp to about two centuries ago, India was the principal,

if not the only known home of the diamond. The diamond
mines occur in the Deccan, an elevated tableland in the

southern part of India, the gems being found in a coarse

gravel which is probably derived from sandstone-rocks

belonging to the Lower Silurian formation. Golconda,

so frequently referred to as the home of the diamond, never

produced any diamonds at all, being merely the mart to

which the diamonds were brought to be sold. When India

was governed exclusively by native princes, who disposed

of the labour of tlieir subjects as they thought fit, the

digging and washing of the diamond - gravels of the

Deccan yielded a large number of the precious stones.

Now that the Hindoo labourer requires a suitable wage, and
is protected from oppression by the British Government,
the search for diamonds in India is found " not to pay." Of
all the precious stones found in India, the Koh-i-noor is,

perhaps, the best known to us, because it now occupies the
place of pride among the jewels belonging to the Crown.
It is believed to have been found in the mines at Kollur,

and its original weight was 790 carats. When the traveller

Tavernier saw it in the possession of the Great Mogul
(Aurungzebe), in 1665, it weighed only 280 carats, and it

is believed that the cutter (Borgio, a Venetian), to whom
it was entrusted, detached by cleavage more than one
fragment, which he converted to his own use. After
several vicissitudes, this "Mountain of Light" was con-

fiscated by the East India Company in 18.50, and presented

to the Queen. Its weight was then 186 carats, but the

recutting, by Coster of Amsterdam, further reduced it to

106 carats. Owing to the unskilful way in which this fine

^em has been treated, its lustre is still unsatisfactory.

The diamonds of Brazil were discovered early in the

eighteenth century in the province of !Minas Geraes. They
were obtained from the cascalho, a coarse gravel produced
by the decay of a quartzite or hardened sandstone. To this

sandstone itself the name of itacolumite has been given, and
diamonds have been found in the solid rock. But as we
know sandstones to be formed Vjy the wearing away of

older rocks, it is uncertain whether the diamonds have
been produced in the itacolumite, where we now find

them, or whether they are there simply as natural ingre-

•dients of the rock, like the grains of sand of which it is

mainly composed.

Between the years 1772 and 1818 diamonds to the
weight of three million carats, and worth £7,000,000, were
exported from Brazil. But as the deposits began to be
worked out, the produce was far less, and the value of the
stones exported between 18C1 and 18G7 was under two
millions sterling. Since the latter date, the Cape diamonds
have caused a still greater reduction in the extent and
value of the Brazilian mines. The Brazilian diamonds are

mostly small, the largest known, the " Star of the South,"

weighing 254 carats, which was reduced to 124 carats after

cutting and polishing. Besides dazzling brilliants, the

mines of Brazil have yielu'd an impure black form of

crystalline carbon, called carbonado, which occurs in lumps

sometimes 2 lb. in weight. These black diamonds are now
much used in boring operations, being sit at the end of a

crown or cylinder of steel, which is made to revolve rapidly

by steam-power, \^y this means haul rocks are penetrated

with comparative ease, and borings to depths of from one

thousand to two thousand feet have been executed at a

greatly reduced cost, and in a less space of time than

previously.

Of other localities from which diamonds have been ob-

tained we can here only lirielly allude to Australia, where

large numbers of small stones have been found since 1852

in the alluvial deposits from which so much gold has been

washed ; the Ural ^Mountains, where the |)recious stones

are associated with gold and platinum ; and Jiorneo, where

the Rajah of ^M^ttam is said to possess a diamond weighing

367 carats. The diartond-Uelds of Isoulh Africa, which

have thrown all the other " diggings " completely into the

shade, we shall now proceed to describe with more detail.

Before leaving the other diamantiferous regions we may,

however, note that the diamonds they yield ap)icar almost

invariably to occur in gravels deri\ed from ancient and

metamorphosed rocks, and that gold—deiived from the

same .source—almost invariably accompanies the gems. The
seeker for rough diamonds must divest himself of the idea

that they possess the sparkle and brilliancy of the cut and

polished gems ; the fact is, that they mostly look like bits

of hardened gum !

{To he continued.)

GEORGE ELIOT ON OLD AGE.

IN the New York Tribune, Mr. Robert Buchanan pub-

lishes an interesting account of a conversation with

George Eliot and Mr. Lewes. In the course of this con-

versation, the subject of old age was raised, and the

following suggestive remarks were interchanged :

—

George Eliot

—

Queyn Di diligunt, &.C. After all is not

Ganymede to be envied 1 Better to be snatched up sud-

denly into the heaven of heavens, in all the prime of youth

and happiness, than to grow old in a world which is full of

sorrow, and in which old age is the least beautiful of human
phenomena.

Lewes—You are quite right there. It is the exaggera-

tion of sentiment which makes the poets give old age a

sort of moral halo. There is nothing so pitiful, so hor-

rible, as the slow and certain decay of the human
faculties.

Buchanan—But is not that decay beautiful too 1

Lewes—Apart from the jiathetic fallacy, as Ruskin

calls it, not at all. Your favourite Catullus describes it

perfectly :

—

Cana tempus anilitas

Omnia omnes annuit

!

In other words and Scotch ones, " a' nodding, nidnid-

nodding;" a condition, in shot t, of ever-increasing imbe-

cility, or vacuity.

George Eliot (smiling)—We are wandering toward deep

waters. But it is quite true, I think, that the gradual

obliteration of the human faculties and senses, one by one,

is the strongest argument against the popular conception

of a personal immortality.

Lewes—Certainly.

George Eliot—Not only do men, under circumstances of

physical decay, become feeble and imbecile ; when a moral

sense remains, it frequently becomes perverted. I have

seen an old gentleman, hitherto known as an immaculate
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and honest merchant, gradually acquire habits of klepto-

mania, and another, well known for his henevolence, become
spiteful, almost homicidal. We are absolutely the creatures

of our secretions. So true is this, that the slightest dis-

turbance of the cerebral circulation — say a temporary
congestion — will pervert the entire stream of moral

sentiments.

Buchanan—All that is doubtless very correct. I hold,

nevertheless, that the soul, the Ego, is invulnerable, despite

all temporary aberrations— clouds obscuring the moon's

disc, so to speak.

George Eliot—Say rather, disintegrations within the

very substance of the moon itself. Where the very sub-

stance of the luminary is decaying, what hope is there for

the permanence of your—moonlight ?

Buchanan—The analogy is imperfect ; but to pursue

it, the lunar elements remain indestructible, and after

transformations, may cohere again into some splendid

identity.

George Eliot—iloonlight is sunlight reflected on a ma-
terial mirror ; thought, consciousness, life itself, are condi-

tions dependent on the physical medium and on the bright-

ness of the external environment. Cogito, ergo sum should

be transposed and altered Sum niaieries, ergo cogito.

Lewes—And yet, after all, there are psychic phenomena
which seem to evade the material definition !

George Eliot—Not one. And science has established

clearly that, while functional disturbance may be eva-

nescent, structural destruction is absolute and irremediable.

An organism, once destroyed, is incapable of resurrec-

tion.

Buchanan—Then life is merely mechanism, after all ?

George Eliot—Undoubtedly. It is very pitiful, but
absolutely true.

Lewes—But what mechanism ! How wonderful, how
perfect in its adaptation of means to ends ! Even if we
hold thought to be a secretion, does that lessen the beauty
of its manifestations 1

Buchanan—Or the mystery of its origin ?

Lewes—Humph !

George Eliot—The mystery, doubtless, consists only in

our ignorance. There was a time, not very long ago, when
men knew nothing of that marvellous truth, the circulation

of the blood. In time, no doubt, we shall discover the
precise process by which we think.

CLIMBING PLANTS IN TREES.

THESE give an appearance of robust luxuriance and
unrestrained vigour, reminding the .spectator of those

tropical and semi-tropical climes where nature, under the
influence of perpetual heat and moisture, runs riot, pro-

ducing oftentimes vegetable giants. Some of the most
astonishing of these are the climbing plants that ascend
the tallest trees of the forest in search of light and space

where they can develop their foliage and flowers, travelling

from tree to tree, and some throwing out roots in the air

that reach to the earth, there taking fresh roothold, and
extending still further in their stem-growth. Our plants,

checked in their growth by frost and cold through half the

year, cannot vie with these tropical inhabitants of the
jungle and the forest, and our nearest approach to them is

to be found in the larger forms of ivy, in Ampelopsis
hederacea, in Wistaria sinesis, the vine, clematises, and
Periploca Graaca. But the largest and strongest of our
climbers, the one that ajiproaches the nearest to these, is

Aristolochia sipho. Smaller creepers we have in abundance,

but our purpose is with the most rampant ones, good for

ascending our biggest trees. When once this becomes
established, it will grow fast enough.

It is no use to merely dig a hole at the tree-root and stick

the plant in, expecting it will do well ; but a good-sized

hole must be got out near the stem. There are no fibrous

roots in that part to draw the goodness out of the soil you
give, unless the tree is young, and in that case you had
better plant no creeper ; or better, a hole may be made
some distance off, training the main shoot underground
when it has got as thick as the thumb, in the meantime
allowing it to grow attached to a stake for support. If

merely assisted in its upward climb with a tie here and
there, this plant will quickly reach the summit of a tree

50 feet high ; it will not then strangle a tree like ivy with
its clustering, thick growth, but will creep outward, if the

tree is a solitary one, to the extremities of the limbs, letting

fall slender shoots and festoons of handsome, broad, hearts

shajied foliage, and in warm summers an abundance of its

curious pitcher-like brown flowers. Ampelopsis hederacea

sorts make a good creeper, the growth being rapid, and its

autumn tints most gorgeous. This is not a self-clinging

plant, and mtist, therefore, have assistance at first, although

later the interlacing stems clasp the stem and branches of

a tree, and will merely require that its leading shoots be
led upward and outward.

A. tricuspidata or Veitchii is a very handsome kind, but

is less suited to climb a tree than to drape a low fence, the

pediuient of a statue, or a vase, or to be allowed to cover a
low stump or pillar, and having, contrary to the other kinds

of ampelopsis, a clinging habit, it gets on without much
assistance. Periploca Grreca is a most hardy, quick-growing,

deciduous creeper, growing to great lengths in one season
;

the foliage is deep green in colour and lanceolate in form.

This is tit for any place where a creeper is desirable ; the

flowers are inconspicuous, and purplish in colour. The
clematis, vine, ivies, honeysuckle.s, and wistarias are too

well known to need description, although it may not be

amiss to note that Clematis flammula is one of the very

fastest growers, and has deliciously-scented white flowers,

which appear in immense bunches on old plants.

C. vitalba should also be mentioned—indigenous to our

country, and found in our southern hedgerows, smothering

other plants out of existence. The trumpet honeysuckles,

Bignonia radicans, and some such roses as Boursault, Prairie

Rambler, Ayrshire, and Jasmine are all good in positions

where there is much light, as the beauty of all these few

last consists more in their flowers than in the foliage, so

that as simple climbers ram])ant and full of leaf those men-

tioned at the beginning of this article are the best for the

purpose.

—

Gardeners' C'liron icle.

AccoKDiXG to a paper read before the Philosophical Society of

Glasgow, by Mr. A. Willinmson, the total area of the coal-fields of

China proper is about 400,OUO square miles. Both the Shaiisi and
Ileen.in coal-tields are greater than that of the aggi'egate of the

principal coal-producing countries of Europe, and in other districts

of North China the coal-Iields are said to be seven times larger

than all those of Great Britain. The coal is of various descriptions,

and it is said that iron ores are found in all parts in close proximity

to the coal.

Royal Victoria Hat.l and Coffer Tavern.—There is an excel-

lent programme for May at the above hall. Ballad concerts will be
given on Thursday evoninga. The Tuesday science lectures will

be :— D. Dullenger, on " Wonderful Things we do not Personally

Sec," on the 12th ; Professor Perry, on " The Spinning-Tops of

Japan and Other Countries," on the 19th. The management have

decided to lower the prices of admission in April and May. In

June and July, Messrs. Poole will show, in this hall, their grand

diorama of "Egypt and the Soudan War," with life-sized

pictures.
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THE ELECTRIC LIGHT AT THE
IXVEXTIOXS EXHIBITION.

TT'^ERE the International Inventions Exhibition to
* * prove a disastrous failure in every other respect, its

success as a grand display of the far too latent powers of

electricity as a source of light is more than assured. That
this due in a great measure to the masterly direction of

Mr. Gooch no one can doubt ; but were the electric light so

barren, so unpractieable, so unreliable as is persistently

pretended by its opjionents, no man under the sun could

impart to it the vitiUity it now sliows itself to possess or

the feelings of security and comfort wliich surround it.

True, the electric light has not heretofore shown that

amount of progress which it should have done, but there

are reasons for this easily discernible. In the

first place, the speculation which it gave rise to

some three years ago has hampered its progress

a great deal, although it is high time that the depression so

caused should have passed away. The incompetence and
inexperience of those entrusted with its introduction into

public favour and patronage have, so far as we can see, had
a very injurious effect upon it. The bungles and s-hort-

comings of those gentry have not been few, nor liave they

been far between. The most elementary principles which
should be recognised in the erection of electrical circuits

have been frequently ignored, and with results that should

fairly have been anticipated. But still another cause of

the trouble is that few of the companies have recognised

their true mission. They have strained at camels before

they were prepared to swallow guats. Conceive the

absurdity of a body of business men essaying to light London
and its suburbs for miles around, and having in their coffers

but a few paltry thousand pounds. Financially, they were
unqualiiied for the work, and from an engineering point of

view they were in a similar predicament. In this respect

the introduction of the electric light reminds one very
forcibly of the pioneering days of gas-lighting, when com-
panies attempted to light towns of 2.5,000 inhabitants with
a capital of £.5,000. A due regard for these sins of com-
missiou and of omission, which have caused many a man
the loss of his hard-earned savings, convinces us that the

present function of the electric light is for isolated work

—

that is to say, the thing first to be attended to is the

erection of plant for feeding a thousand or two incan-

descent lamps, or a score or two arc lamps. Such installa-

tions there is room for all over the country, to say nothing

of the immense sphere that presents itself in ocean-going

steamers. It is probable, indeed, that more work has been
done afloat, and more lamps erected by English houses are

employed on board ship than on shore. The various

exhibits at South Kensington make it very apparent that

electricians have now so far advanced in their craft as to

be able to attack installations of the character indicated

with every prospect of success.

The number of systems exhibited is twenty-four, the

particulars of which are detailed in the table on next
page. These systems are distributed throughout the Exhi-
bition buildings, and in a portion of the grounds, a plan of

the Exhibition being furnished, in which this distribution

is clearly indicated. It will be seen that besides the 1,1-50

Edison-Swan lamps, there are no less than 2,G.~;'0 Swan
lamps employed by other exhibitors. Altogether there are

over 6,000 incandescent lamps and about 400 arc lamps.

The conditions under which the installations are fitted and
worked are certainly more difficult, and present more trying

circumstances than are likely to be the case in actual com-
mercial work. The shed containing the dynamos and

engines covers a considerable area, the total horse power
provided by the engines being about 1,8.50. Tlie progress

so far made is scarcely siiHicient to warrant as yet a

detailed account of the vario\is features j)ertainiiig to the

different exhibits. Such installations us are ccnipleted

are worthy of every commendation, and it is to bo hoped

that such others as put in an appearance may prove equally

gratifying.

The masterpiece in the way of electrical engineering is

the installation by Messrs. Siemens Bros, for illuminating

the major jiortion of the grounds. This is independent of

the general arrangement, and is the subject of a special

contract. It is to take the place of the Chinese lanterns

and other gala impedimenta which, at enornions trouble

and inconvenience, illuminated the grounds last year.

The installation at present consists of it,000 Swan lamps

of 5 and 10 candle-power, and a few others of 20 candle-

power, which are fixed on the band-stands and the verandah

around the conservatory. The lamps, in accordance with

the design of Sir F. Bolton, have been placed partly on the

permanent buildings and on the conservatory, with a view

to bringing out the tracery of these buildings, and to give

an appearance of va^tness to the grounds, and partly on
the balustrades round the flower-beds and in the trees of

the gardens. The l.im[)3 are divided into twenty-three

circuits, each of which is couplod-up to a switch, by

means of which the lamps may be either extinguished or

their luminosity reduced by the insertion of resistance

into the circuit. The lamps are distributed thus :

—

Conservatory l.TjOO lamps
East and West Quadrants ],.500 „

Upper Garden, Trees, and Balustrades 1,300 ,,

East and West Arcades, Chinese Pavilion,

Machinery Shed, and Trees ... 2,000 „
Lower Gardens, Side Ponds, Seds, and
Pendants 1,200 „

Albert Statue, Centre Pond and Balustrades,

and Band-stands (interior) 1,450 ,,

The current is produced by three of Siemens' B 1.3 self-

regulating dynamos, each giving a current of 4.50 amperes

of 250 volts, the ai-mature making 300 revolutions per

minute. These machines are the largest of the kind ever

exhibited to public notice. They weigh about thirteen tons

each, their height being 8 ft. in., length 8 ft., and width

4 ft. 8 in. The armatures are wound with flat strips of

copper, instead of wire.

Each dynamo is coupled direct to one of Goodfellow &
Mathews's high-speed compound triplex engines fixed on

the same bed- plate, and having three high and three low

pressure cylinders placed two and two at an angle of GO^.

The height above the bed-plate is 6 ft. G in., length 7 ft.

G in., and width 7 ft. 7 in., the weight being 5 tons. Each
engine gives an indicated horse-power of 180, with 300

revolutions per minute, and steam at 120 lb. pressure.

These detail.s are here embodied as evidence of the great

work which is being performed in the West Quadrant

(close to the conservatory), and those of our readers who
visit the Exhibition will find ample reward for whatever

trouble they may be put to in inspecting the work. It

may ))e mentioned that two of the dynamos will be

sufficient to illuminate the lamps so far contracted for, but

the third will be kept running in readiness for any emer-

gency. Means are also provided for speedily reducing the

number of the lamps in the event of only one dynamo
being available, and that without altering the general

design of the installation.

In the east arcade, a large portion of which is devoted

to electricity, will be found a number of interesting

collections by various exhibitors, of which one claims our

attention. This is a special stand of Swan lamps, exhibited
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ELECTRIC LIGHT INSTALLATIONS AT THE INVENTIONS EXHIBITION.

Eiliibitor.
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each side of the Swan stand are lighted by forty-four 100- I E lison ife Swan Co., and fitted, two in each, to handsome
candle-power Swan lamps, supplied for the purpose by the I crystal hanging lanterns lent by Messrs. Osier.
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Everyone who has visited that most novel, instructive,

and interesting exhibition, the Japanese Village, at Kuiglits-

biidge, will hear with sincere regret of its total destruction

by fire lasc Saturday morning. That the Village itself,

constructed of such inflammable materials as bamboo and
paper, should have speedily succumbed to the "devouring
element " of the penny-a-liner, need excite no surprise, but
a subsequent result of the conflagration aflords a curious

illustration of the justice of my remarks on p. 2-13. For
so, comparatively, inefficient were " twenty steamers and
several stand-engines " in checking the progress of the

flames that the roof of the Humphrey's Mansions, "sup-
posed to be lire-proof (!)," was actually burned off. The
plain English of the matter is that our existing fire-engines

are simply the glorified squirt of Louis XIV. maguified so

many times in linear dimensions.

Everyone interested in the subject of Technical Educa-
tion should invest 6d. in a copy of the "Journal of the
Society of Arts," for April 2-i, and study the paper by Mr.
Henry Cunynghame on '' Technical Education with refer-

ence to the Apprenticeship System," and the instructive

discussion which followed its reading.

I SEE it stated that certain doctors Ln Valencia have been
experimenting by inoculating people with " the choleraic
virus." What this " virus " is the report omits to state

;

hence it may be an infusion full of Koch's bacillus—or
anything else. If this is being put forth as a prophylactic
against cholera and the inoculated patients should succumb
to that dread malady, if subsequently attacked by it,

doubtless the occasion will be seized to attempt to discredit

the imperishable and invaluable labours of Pasteur in an
allied field. We have, however, yet to learn whether the
Spanish experiments have the same firm basis as those on
which the results of the great French physiologist rest.

A MOST valuable and indispensable table of reference
for all students of those mysterious bodies the variable
stars, appears in the current volume of the Proceedings of
the American Academy of Arts and Sciences, in the shape
of a paper by Professor Pickering, entitled " Observations
of Variable Stars in 1884." It contains a mass of obser-
vations made in America, England, Austria, Germany, and
Sweden, and is, as I have said, really indispensable to all

engaged in the study of that branch of astronomy to which
it belongs.

I .\M not at all surprised to find that Mr. "W. T. Lynn's
capital little book " Celestial Motions " has already run into
the third edition, which lies before me.

It appears from a report in the newspapers that a man
has been committed to gaol for a month for interrupting a
public auction, and that in the course of the case the
auctioneer described him as " the leader of a knock-out."
Inasmuch as a good many students of science often attempt
to pick \ip books and instruments cheaply at sales, it may
not be uninstructive to give here the result of inquiries as
to what "a knock-out" sigr.ifies. It would seem, then, to
mean a conspiracy among all the brokers attending an
auction not to bid against each other, but to i-un up any
lot for which there is anything apjiroaching keen competi-
tion, so as to force the intending purchaser to pay an
inordinate price for it. In every case, however, in which

no outsider intervenes very actively, there is not, as I

have said, any real competition whatever, and the article,

whatever it may be, is knocked down at a nominal sum to

one of the gang. At the conclusion of the sale, however,

all the things so purchased are privately put up afresh

among the brokers themselves, when, of course, each
fetches its approximate value. Armed with this informa-

tion, and a tolerable knowledge of the value of the lot or

lots which he may desire to purchase, it is to be hoped that

the novice in science who " has brains but no money

"

maybe in a better position to counteract such unscrupulous

and dishonourable conduct as that to which I have been

referrin?.

Efbiftos.

SOME BOOKS ON OUR TABLE.

Heroes of Science : Mechanicians. By T. C. Lewis, M.A.
(London : Society for Promoting Christian Knowledge.
188-1.)—Pleasant in style, and crowded with interesting

incident, Mr. Lewis's book cannot fail to becouie popular

with boys of all ages. Of his ten chapters, the first is

devoted to a sketch of the history of the steam-engine

prior to the appearance of James Watt, the biography of

whom occupies chapter two. This is followed in succession

by the lives of George Stephenson, Richard Arkwright,
Samuel Crompton, Henry Maudsley, Joseph Clement,

.James Nasmyth, Joseph Whitworth, and Charles Babbage.

Where all is excellent, and where such an even vein of

interest (itself, though, diverse enough) runs through the

lives of the chief of those who have so materially helped to

place England in proud preeminence as a manufacturing

nation, it is not easy to make any selections for special

mention ; but perhaps the biographies of Sir Joseph Whit-
worth and of Charles Babbage are as instructive in their

several fashions as any. Certainly they may be read with

profit bythe seniors of those for whom the work is jjrimarily

intended. In Whitworth's case the extraordinary apathy

and indifl'erence exhibited by the Government to the value

of his immense improvements in the implements of war,

must strike the most casual re.ider. Babbage is, we are

inclined to think, treated somewhat too leniently by his

biogropher. He was a man of almost supernal conceit,

who was firmly persuaded that he alone was right, and
that the whole of the nation were in the wrong. He will

always remain as a striking example and warning of the

ineradicable evils incident on the Endowment ol Research.

Essays on Economical Subjects. By Hibersiccs.

(Dublin : E. Ponsonby ; London : Simpkin, Marshall, iSc

Co. 1885.)—Many of the theses of political economy have
been so often reiterated that they have by this time come
to be regarded by a large proportion of people as axiomatic,

and originality is so little looked for in their treatment

that writers or compilers are content to go on copying

from one another like children at a Board School doing a

writing lesson. Hence we welcome a work like the one
before us, in which the author dares to think for himself,

and to assail some of the economical fetishes of the day,

with a freshness of treatment which makes him always
readable and amusing, even if his arguments do not always

compel assent. In his very first essay, for example, on
" Free Trade and Fair Trade," he reasons in a way that will

at all events possess the charm of novelty for those who
think that the sole efl'ect of taxing impoits must be to

impoverish the consumer. He is equally heterodox, too, on
the Malthusian doctrine, and assails Mr. George's lanting

nonsense with much vigour and efl'ect. His theory of renti
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and his examination into the cansos of commercial crises

will also be found worthy of perusal, while a very feasible

snjgestion for the reform of the Peerage is made in a

" Note on the House of Irtirds." The solitary really weak
essay of the whole ten which make up the volume before

us is the concluding one, on " War ;
" which " Hibernicus "

would apparently confine to a species of duel between two
limited bodies of men. If his ideas could be carried out

in their integrity, warfare must assuredly never cea.se from

the face of the earth so long as the sun and moim endureth.

There is no more oflensive and transparent cant than the

tallc about " conducting war ou Christian principles," and, if

fighting be defensible at all, it should be so prosecuted as to

cause the maximum amount of injurj' and pecuniary loss to

the enemy. At any rate, though, the aRonymous author of

"Essays on Economical Subjects" has given us an amusing,

readable, and at the same time thouglitful contribution to

the discussion of matters gravely afiecting our national

prosperity.

Stiidifs in Jficroscopical Science. Edited bv Aetuuu C.

Cole, F.R.M.S. (London : Bailliere, Tindalf, A- Co.x.)—

Here are four more sections, forming together part three of

Mr. Cole's valuable and beautiful work. Both engravings

and letterpress are up to the high standard of the previous

part of the book. The admirable lithograph of the jaws of

a spider will delight the young microscopist.

Outlines of the World's History. By Edgar Sander-

sox, M.A. (London : Blackie & Son. 1885.)—Into 6 (6

(or, including a copious and excellent index, into GG4)

pages Mr. Sanderson has contrived to compress a mass of

historical information which is really astonishing. To
epitomise, or to attempt to criticise in detail, such a -nork

as this would be simply impossible. Suffice it to say here

that the author appears to have availed himself of the

latest researches in connection with every branch of his

subject, and that while necessarily succinct, he has never

sacrificed clearness and needful detail to brevity. Maps
and illustrations are plentiful throughout the volume,

which must prove not only of value in an educational

point of view, but also useful as a handy book of reference

for the general reader. We may safely recommend it in

both of these aspects.

Ballooning. By G. Mat. "The Specialists' Series."

(London : Symons it Co. 1885.)—Free from anything in

the shape of "padding" or fine writing, Mr. May's little

book contains a fair, candid, and, for all practical purposes,

exhaustive history of the balloon from the first tentative

attempts of the brothers Montgolfier, just over 100 years

ago, down to the Renard and Krcb.s' machine, which did

not sail against the wind last year, and to the subsequently

described, albeit as yet practically untried, inventions of

De Bruignac, Stapfer, and Kock. The application of the

balloon to scientific research and to the military art form
the subject of two chapters ; while the risks rim by the

aeronaut are well illustrated by the awful stories of Pilatre

de Rozier, Croce-SpineUi, Sivel, and Tissandier, and to a

slightly less extent of Coxwell and Glaisher, in their

memorable ascent in September, 18G2. Every one who
wishes to be au courant of the existing ai-t of aiJrosta-

tion should buy !Mr. May's small volume. By the way, it

was Col. Noble (and not "Nobel") of the Royal Engineers,

who was at the head of the Military Balloon department.

International Inventions Exhibition Railvxxy Guide and
EotUe-book for May. (London : Wm. Clowes <Sb Son.)

—

If the poEse.-sor of this volume, situated anywhere within

the bills of mortility (or, more rigidly, within a radius of

twenty-five miles from the Metropolis), should be s-mitten

with a sudden desire to visit the Exhibition of Inventions,

it will be wholly his own fault if he does not proceed

straightway to that destination by the most direct possible

route. Seriously speaking, though, Jlr. Somcra Nine has

succeeded in supplying directions regarding the means of

transit to South Kensington which furnish every possible

kind of information needed.

The Lorjic nf Dffnition Explained and Applied. By
William L. Davidson, M.A. (London : I^ongmans,

Green, ifc Co. 1885.)—Under the not particularly attrac-

tive title which heads this notice, Mr. Davidson has pro-

duced a work of very considerable interest and importance

to all who are concerned that thinking should be at once

sound and accurate. For, to say nothing of the value of

a habit of precision in logical definition as a means of intel-

lectual discipline, there can be no doubt that no inconsider-

able portion of the polemics of science, philosophy, and

theology, has its origin in a slip-shod use of words, and in

the employment of those whose connotations are vague

and ill-determined, or which are of a more or less equivocal

character. Our author commences the exposition of his

subject by a chapter (in words and tlieir meanings, in which

the reader will llnd much that is curious as to the changes

of signification which many of our familiar words have

undergone. We are, though, sorry to find him lending the

weight of his authority to the formation of new designa-

tions by the addition of the syllable " ist " to the root-form

of the substantive or verb standing for an art or science,

e.g., " scien<is< " itself may be a compact form of expres-

sion for man of science, or natural philosopher, but

—

at all events at present— it has a cacophonous sound.

We all remember the use of this sutHx by poor Artemus
Ward in his description of having his bust executed by a
" Sculpist." In his second and third chapter, Mr. David-

son deals with definition generally, and in the fourth, on

Lexical Defining, shows conclusively enough, the grave

faults of our English dictionaries. Chapter V., too, on

School-book Definitions, is sufficiently severe upon the

shortcomings of the ordinary .school reading-book. To
Chapters VI., VII., VIIL, and IX. we would refer those

readers who favour us with such quires of philosophical

and metaphysical disquisition ; inasmuch as from them

they may learn what pure logomachy the larger part of

metaphysical argument really is. The tenth and conclud-

ing division of the volume deals with Biological Defini-

tion, and here the author is again most legitimately and

justifiably severe upon existing botanical terminology.

Nor does he spare the zoologists in his bill of indictment

;

in fact, he shows conclusively in how unsatisfactory a state

scientific definition is generally. An appendix containing

a sketch of the life and doctrine of that remarkable

thinker Boethius, and a well-arranged and copious index,

conclude the work. We have no doubt that Mr. David-

son's volume will meet with that appreciation which it well

deserves from philologists, metaphysicians, and men of

science generally.

Handbook of Translation. Latin. (London : E. Stan-

ford. 1885.)—This is a well selected series of short

passages from Latin author.", both in poetry and prose, for

translation at sight into English. It seems well adapted

for the use of those who have to face the ordeal of an

examination.

We have also on our table from Messrs. Cassell & Co. :

—

Our Own Cumitry, CasseWs Popular Gardenirty, Cassell's

Household Guide, The Hook of Health, The Countries of the

World, European Ijutlerjlies and Moths, and the Library if

English Literature. Also 7'A« Afedical Press and Circular,

I'he Tricyclist, Wheeliny, liradstreefs, Le Franklin, The

Sanitary Nev^s, The Gazette of the Travelling-Tax Abolition

Committee, Unworthy Tactics, and Temperancce v. Tee-

lolalism.
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THE FACE OF THE SKY.

From May 8 to May 22.

By F.R.A.S.

SIGNS of solar activity are now diminishing, but still the Sun
should be watched daily, as spots and facula3 may at any time

appean The aspect of the night sky may be seen iu Map V. of
"The Stars in their Seasons." Mercury is a morning star, but
rises too short a time before the sun to be at all well placed for the
observer. Venus is practically invisible during the next fortnight,
a remark equally applicable to Mars. Jupiter must be looked at
as soon as ever it is dark enough, as he is travelling towards the
West. The planet is in "quadrature" with the Sun at 3 p.m. on
the 17th, so that the student may now look out for that shading on
the limb opposite to the Sun which was described on p. 102 of our
fifth volume. Jupiter is still travelling in the direction of Regulus
(" The Stars in their Seasons," Map IV.I. The phenomena of his
satellites during the succeeding fourteen days are .as follow :

—

To-morrow night, the 0th, the observer should look out particularly
for the transit of Satellite III., which begins at llh. 5Gm. Unfor-
tun.ately, the planet will be low down. On the 10th Satellite II.
will be occulted at 8h. 46m. p.m. On the 12th the shadow of this
same satellite will leave Jupiter's disc at 8h. 23m. p.m. in the
twilight. On the 13th Satellite IV. will be occulted at Oh. 5Sni.
p.m., as will Satellite I. at lOh. 25m. ; while Satellite III. will
reappear from eclipse at lOh. 35m. 423. On the 14th the
transit of Satellite I. will begin in bright twilight at 7h. 40ra.
Its shadow will follow it at Oh. 3m. The satellite will leave
Jupiter's opposite limb at lOh. 6m., and the shadow at llh. 22m.
On the 15th perhaps the reappearance of Satellite I. from eclipse
may be caught at 8h. 27m. 49s. p.m. On the 17th, Satellite II.
mil be occulted at llh. 21m. On the 19th, the shadow of Satellite
II. will enter on to Jupiter's face in twilight at 8h. 4m. ; and 24
minutes later the satellite casting it will leave his opposite limb. The
egress of the shadow will happen at lOh. 59m. p.m. On the 20th,
Satellite III. will reappear from occultation at 9h. 33m. ; only,
though, to disappear in eclipse at llh. 10m. 3Gs. Satellite I. will
be occulted 21 minutes after midnight, but the planet will be
very low down. On the 21st, Satellite I. will begin its transit at
Vh. 41m.

; and be followed by its shadow at lOh. 57m. The
satellite will pass off at 12h. Im. Lastly, on the 22nd, the et'ress
of the shadow of Satellite IV. occurs at lOh. 4m. p.m. T.and
Satellite I. reappears from eclipse at lOh. 22ni. 55s. Saturn
has left us for the season. Uranus may be found from the direc-
tions so repeatedly given recently, to the west of jj Virginis.
The Moon is new at 3h. 17-5m. p.m. on the 14th,' and
enters her first quarter at 5h. 45-lm. a.m. on the 21st. Four
occultations of fixed stars will occur at convenient hours
during our prescribed period. The first is on the 16th,
when 130 Tauri, a 6th magnitude star, will disappear at the
Moon's^ dark limb at Gh. 31m. p.m. at an angle from the vertex
of 137

, reappearing at her bright limb at 7h. 27m. at a vertical
angle of 298'. On the 10th a Cancri, of the 4th magnitude,
will disappear at the dark limb of the Moon at lOh. 52m. at an
angle of 48° from her vertex. It will reappear at her bright limb
at llh. 15m. at an angle from her vertex of 350". On the 20th
B.A.C. a star of the Gth magnitude, will disappear at the dark limb
21 minutes after midnight at a vertical angle of 125°. The Moon
will have set ero it reappears. On the 21st another Gth magnitude
star, 35 Sextantis, will disappear at the Moon's dark limb at
8h. 48m. p.m. at an .angle of 2G' from her vertex, to reappear at
her bright limb at 9h. 18m. at a vertical angle of 340°. The Moon
IS in Aquarius when these notes begin, but leaves it for Pisces at
8^o' clock to-morrow morning. Just passing in and out of the extreme
N.W. corner of Cetus, she moves into Aries at 4 a.m. on the 13th.
Across this she travels until 10 a.m. on the 14th, when she enters
Taurus. Travelling through Taurus, she arrives at 8 p.m. on the
IGth on the confines of the northern strip of Orion. It takes her
until 7 o'clock the next morning to cross this, and at that hour she
emerges in Gemini. On the 18th, at 81i. 30m. p m., she quits Gemini
for Cancer; which she leaves, in turn, for Leo at 8 a.m. on the 20th.
She is travelling through Leo until 1 p.m. on the 21st, when she
descends into Sextans, re-entering Leo at 11 o'clock th6 same
night. She finally quits Leo and enters Virgo at noon on the
22nd, and we there leave her.

E.xPERiMEXT.s are being made by the Government with a new
locomotive torpedo steered by electricity from the shore. Very
good results are said to have been obtained.

The anthracite coal trade in the United States has been in a far
more prosperous condition just lately. Orders are plentiful, and
the number is increasing.

" Let Knowledge grow from more to more."

—

Alfred Tbnntbon.

Only a amall proportion of Letters received cari possibly he »n-

ierted. Correspondents must not he offended, therefore, should their

betters not appear.

All Editorial communications should he addressed to the Editor Of

Knowledge; all Business comniunicotiens to the Publishees, at the

Ofice, 74, Great Queen-street, Tl'.C. If this is not attended to

delays arise for which the Editor is not responsible.

All Remittances, Cheques, and Post Office Orders should be made
oayable to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.

No COMMDNICATIONS ARE ANSWERED BY POST, EVEN THOUGH STAMPED
AND DIRECTED ENVELOPE BE ENCLOSED.

WAVE MEASUREMENT.

[At the special request of "Excelsior"—but also because the

subject of his letter is one of great intrinsic interest—his letter ia

given in full, though in reality his reasoning is based on a miscon-
ception, and therefore falls to the ground.—R.P.]

[1G96]—I have just been giving myself the pleasure of reading
your valuable book, " The Sun," and should have regarded it with

unmitigated satisfaction but that I find one argument in it which
I cannot reconcile with facts, so shall be glad if you will kindly bear

with me while I point out its inaccuracies. I refer to the foot-note

on page 1^^, which treats of the breadth of water-waves on a canal

as an example of the action of light-waves. As you may, perhaps,

not have a copy of the book by you to refer to, I will, with
your indulgence, quote in full the paragraph to which I take

objection, and it is this :
—" Let the reader imagine himself on

the bank of a canal observing a series of waves uniformly
propagated along the stream Let the observer, fixing

his eye on a certain wave, walk any measured distance

(say 100 yards) at the same rate as the wave is moving.
Suppose he accomplishes this distance in 65 sees. He
knows then that the velocity of transmission of the waves
is 100 yards in G5 sees. Let him now, standing still

for 65 sees., count the number of crests that pass him in that

time. Suppose 360 pass him, then, from his first observation, he
knows that the first which passed him has travelled 100 yards
from him. Within that distance all the 360 waves are uniformly
distributed. Thus the breadth of each is l-360th part of 100
yards, or 10 in. This result is perfectly reliable if, during his

second observation, his position on the bank has been unchauged.
But let us imagine that he has made his observations from a truck
— on rails by the canal's edge—and that, unnoticed by him, the

truck has glided uniformly along the rails. First suppose that

this motion has taken j^lace in .a direction contrary to that of the

wa%'es, and that, while he is counting the passing crests, the truck
glides a distance of 20 y,ards. It is evident that when the last

wave passes him the first is 120 yards, instead of 100 yards, from
him. Thus the 360 waves are distributed over 120 yards, and the

true breadth of each is l-360th part of 120 yards, or 12 in. If, on
the other hand, the truck had moved over 20 yards in the same direc-

tion as the waves, it is equ.ally obvious that the 360 waves would be
distributed over only 80 yards, and the breadth of each would be only
8 in. Similarly, at whatever rate the truck moves it is evident that
the observer can no longer depend on the result of his observations.
If it moves in a direction opposite to that in which the waves travel,

they appear narrower [? broader by foregoing example] ; if it

travel icifh them they appear broader [? narrower by foregoing
example] than they really are. Indeed, it is not difficult to con-

ceive the truck to move in the same direction and at the same rate

as the waves travel, in which case (if we could suppose the observer
to remain unconscious of that motion) all undulation would appear
to him to have ceased, and the water to have a waved but unmov-
ing surface." That is the paragraph ; and now I will show, in as

few words as are consistent with clearness, that it is inacurate,

to say the least of it. Well, in the first place, I will just briefly

repeat your first illustration, which supposes an observer standing
at a given point (hereafter referred to by me as the "starting-
point") on a canal bank, and counting the waves as they pass him
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for 65 sec3., by which tiiue the first wave has reached a point 100
yards distant from him, and a total of 3l!0 waves have passed him,
thus giving a distribution of 360 waves within the 100 yards, which
shows each wave to be l-300th part of llX) yards, or 10 in. in breadth.

This is quite right. But suppose the observer, during the 05 sees.,

instead of standing still, to be unconsciously carried a distance of

20 yards, say, in the same direction as the waves are travelling,

and supposing the waves to be travelling at exactly the same speed
as in the first observation, tben the first wave, at the expirutitin

of the 05 sees., will have reached the 100 yards distance from the
starting-point, and obviously the 300th wave will have just passed
the starting-post as before; but not passed the observer this

time, because he has travelled 20 yards away from the .starting-

point in the same direction as the waves, and, as this is one-fifth

of the 100 yards, it is clear that only four-fifths, or 2SS, of tlie

300 waves can possibly have passed the observer, and these 2S8
will be all the waves that will be distributed over the remaining
four-fifths, or 80 yards of the distance, thus showing each wave to

be l-28Sth part of 80 yards, or 10 in. in breadth, just the sama
breadth as shown by the first observation, and not 8 in., as you
make it when your observer is travelling in the same directicm

as the waves. Then, again, suppose the observer during the

65 sees., instead of standing still, to bo unconscioush- carried

20 yards from the starting-point in a direction opposite to

that of the waves' motion; and supposing again that the waves
are travelling at exactly the same speed as before, then at the
expiration of the 65 sees, the first wave will have reached the 100
yards distance from the starting-point, and obviously the 300th
wave will again have just passed the starting-point and also passed
the observer as well this time, but clearly, in addition to these 300,

72 other waves must also have passed him, because he has travelled
20 yards, which is equal to one-fifth of the original distance, farther
back than the starting-point, and so an extra number of waves,
equal to one-fifth of the original number, must also have passed
him, thus giving a total of 432 waves distributed over the total

distance of 120 yards now in question, which shows each wave to

be l-432nd part of 120 yards, or 10 in. in breadth, just the same
breadth as sbown by my first and second observations, and not
12 in. as you make it when your observer is travelling in the
opposite direction to the waves. Thus, it is clear that the fact of

the observer moving in either direction, at the time of making the
obsctrations, does not alter the breadth of the waves in the
slightest degree, neither does it alter the speed at which the
waves are actually travelling along the surface of the water,
but it does alter the speed at which thej' pass the oljserver,

or, in other words, the number which pass him in a given time; for
in the first observation, when he stood still, 360 waves passed him
in the 65 sees., while in my second example, when the observer was
moving twenty yards in the same direction as the waves, only 288
passed him in the 65 sees., and in my third example, when moving
twenty yards in the opposite direction, -132 passed him in the same
time. And so with light waves. Supposing a star to be sending
na light waves of a certain breadth, the fact of us approaching that
star, and so travelling in an opposite direction to the light waves,
will not make the waves broader, as your example, quoted here-
with, would show ; but will simply cause us to receive them more
quickly than if we were standing still ; and similarly our recession
from the star, and so travelling in the same direction as the light

waves will not make the waves narrower, as your example would
show, but will simply cause ns to receive them less quickly,
according to the speed at which we are moving. Just as when you
see a highwayman in the road coming towards you, if you stand
still he will reach your pockets in a certain time ; but if you move
towards him (a very unlikely thing, I suppose) he will reach
them much more quickly, and, on the other hand, if you run away
from him he will get at them much less quickly, according to the
speed at which you run away ; and so you do not, by your move-
ments, alter the size of the highwayman at all, but you do alter

the speed at which he reaches you. And so, whatever change
there may be in the spectrum of a star, according as we are
approaching or receding from it, I do not see that it can be caused
by any narrowing or widening of the wave lengths (or breadths) of
its light, but by the greater or less speed at which the waves enter
the spectroscope, according as we are approaching or receding from
the star.

Even supposing your examples in the paragraph in question to
be correct, the paragraph contains a blank contradiction of the
examples, for in your examples you show, in the first place, that
when the observer is standing still counting the passing waves the
result gives to each wave a breadth of 10 inches ; then, when he
moves in the opposite direction to the waves, you get a result
showing them to be 12 inches broad, which is 2 inches hroaiJer, and
when he moves in the same direction as the vaves, you get the
breadth 8 inches, which is 2 inches narrower, and yet, near the

bottom of the paragraph, is this sentence, " If it (the truck with

ob.servur) moves in a direction oppoxite to that in which the waves
travel, they appear narrower (sic) ; if it travel with thoni, thoy appear

broader than they really are." You would, no doubt, notice that 1

indicated those mistakes by a query (?) and correction within

])arentheses in tho places wIkm-o they occur in the paragraph as

<luoted in full at comnionconicnt of this letter. How you managed

to overlook such a contradi(Uion so far as to allow it to bo printed

both in the Cornhill for 1803 and in " Tho Sun," 1 am at a loss to

understand, and can only account for it on this theory, that the

statements in tho latter scntenco of your paragrapli, quoted above,

aro nearer the truth than your examples thoniRelves, because, when

an observer is moving in an opposite direction to tho waves, a

greater number of them pass him in any given time than when

standing still, and thus at first sight they appear narrower, as

stated in the sentence (and not 2 in. broader, as your examjilo

shows), though not narrower in reality, as I have proved by my
example. And similarly, wlien moving in the same direction as

the waves, a less number pass him in any given timo that when
standing still, and so thoy appear broader, as stated in tlio sentence

(and not 2 in. narrower, as your example shows), though they aro

not broaler in reality, as 1 have provcil by my example. There-

fore, it is clearly the results you obtain from your moving observer

which are wrong.
Now 1 have tried my best to make myself plain, and hope 1 have

succeeded, and that you will receive this letter in the spirit in

which it is written—that of pure good will— for I greatly admire

your wonderful talents both as a lecturer and writer, and it is only

a sense of grief at finding such a mistake in the book in question

which impels me to write this letter.—With every good wish, I beg

to subscribe myself as usual, E.xcelsior.

[I am altogether grateful to "Excelsior" for the care with

which he has explained my supposed mistake in the passage he has

quoted ; and although ho is mistaken, as I shall show, in attribu-

ting error to me in this place, yet it is clear that, as he has failed

in catching my meaning, I failed in my purpose, which was to

make my meaning clear. The article from which he quotes,

written in 1803 for the Cornhill Mariazine, was the first matter I

ever wrote for publication. Possibly this may account for its

being not so clear (it would seem) as I meant to make it if I could.

It was, however, written with great care ; I should hardly expect

to be believed if I were to tell how long I was at work upon it

;

and I had thought better of it than I fear I must now do—regarding

it simply as a piece of explanatory writing. I can only say, with
" Excelsior," that I had tried my best to make myself plain, and

hoped I had succeeded.

In tho first place, I must admit that I c.aunot see anything in

the passage suggesting that I supposed, or wanted my readers to

suppose, that the breadth of waves in a canal would be altered by

the movements of a truck on the canal bank. It may have been,

possibly, the conviction that no one would imagine me to mean
this (in wkatever other way I might fail to make my meaning

clear) which prevented me from definitely saying that the waves

would not really be altered, let the observer career as he might

along the side of the canal.

Perhaps the following abstract of my reasoning in the quoted

passage will set " Excelsior's" misgivings at rest :—
The real breadth of the waves is suppo.sed to be unknown to the

observer; only the details of tho observation, as recorded, are

available for forming an opinion. I point out, then, in my explana-

tion, that

1. If the observer is, as he supposes, at rest, tho real breadth of

each wave is 10 in.

2. If he is moving unconsciously in a direction contrary to that

of the waves at the stated rate, their real breadth is not 10 in., as

he mistakenly infers, but 12 in. ; in other words, he supposes them

to be narrower than they really are—10 in., his estimate, being less

than 12 in., the real breadth.

3. If he is moving, unconsciously, in the same direction as the

waves, at the stated rate, their real breadth is not 10 in., as he

mistakenly infers, but 8 in. ; in other words, he supposes them to

be broader than they really are— 10 in., his estimate, being greater

than 8 in., the real breadth.

The measurement of the breadth of canal waves is not a matter

of much interest ; but the matter illustrated by this supposed ex-

periment is exceedingly interesting. When we are approaching or

receding from a source of sound waves, the breadth of the waves

is not altered, but our appreciation of their breadth is altered, in

other words the tone is changed—made higher if we are approach-

ing, lower if we are receding. For, observe, the tone we hear is

not the breadth of the waves, but indicates our appreciation of

their breadth. .So with light. If wo are receding from or ap-

proaching a source of light, we form a wrong estimate of the light's



400 KNO\VLEDGE [May 8, 1885.

colonr—provided that our rate of approacli bears au a[)prociable

ratio to the cnormoTis velocity of light. Tlic change of colour is

towards the red end of the colour-gamut if wo are receding,

towards the violet end if we are approaching. Honce has been
derived the now celebrated method of determining rates of approach
and recession of stars, star hurricanes, &c., viz., by displacement of

some known line of the spectrum— a method in which I take much
interest, seeing that I published a full, clear, and particular account
of the method a considerable time before it was known that any
attempt had been made to apply the method, or oven that the

method had occurred to any one. Some months after my article

on the subject (in Fra.-icr's ilaguzinc) Father Secchi and Dr.

Huggins severally announced the successful application of the

method, and cnrlier than that, in fact immediately after my article

appeared, Dr. Huggins informed rae privately that he had been
planning to apply the very method I had described. But, if any
value attaches to tjie first public description of a method of re-

search, afterwards applied successfully, I believe I can claim so

much as that in this instance. Doppler's idea, of course, w.as

valueless, as I pointed out ; because in the case of a body like a

star emitting rays of all the colours of the rainbow—besides invi-

sible rays both on the violet and the red side of the spectrum

—

there would be no .apparent change of colour, let the motion of

approach or recession be ever so rapid.—R. P.]

THE RUDDY ECLIPSED MOON.
[1697]— I am pleased to see that Mr. Proctor has discussed one

of my small astronomical heresies (Knowledge, p. 339), .although

he has handled it rather roughly. However we may differ in our
conclusions, we are perfectly agreed in our object—the elucidation

of truth. A man who has only one original idea, one dearly,

beloved theory, usually regards everybody who disputes it as a

personal enemy, and defends it savagely as a matter of personal

honour. As neither Mr. Proctor nor myself are thus limited, we
can mutually afford to discuss any one or another of our specula-

tions or conclusions without personal offence, and to speak quite

plainly in doing so. In this case we are widely at variance. I am
as fully satisfied that he is wrong, as he is evidently convinced of

my error.

In tlie first place, Mr. Proctor says that " Professor Langley's

refined experiments with his delicate heat measurei's (the ' bolometer,'

I presume,) indicate for the moon's surface, even when she is full

or exposed to the full blaze of sunlight, a temperature many
degrees below the freezing-point." If the bolometer tells such a

story as this, I can only reply, " So much the worse for the bolo-

meter." There must either be " something wrong with the sun,"

or something wrong with the moon, or something wrong with the

bolometer, unless we assume that the laws of thermal radiation, as

observed on the earth, do not prevail at the moderate lunar distance

beyond it.

It has been proved, not by one experiment, nor one heat measurer,
but by every experiment ever made, intentionally or inevitably,

that a solid body '* exposed to the full blaze of sunlight " is heated
greatly beyond the freezing-point, and to believe any heat measurer,
however delicate, that told such a tale as Mr. Proctor recounts is

comparable to the faith of a member of the Soudan expedition who,
having a newly-invented thermometer that registered many degrees

below freezing when exposed to tlie full blaze of the summer sun
at Suakim, should believe that thermometer in preference to the
evidence of his own senses.

There is one possible condition of a solid bodj', situated like the

moon, receiving the full blaze of solar radiation without becoming
correspondingly heated—viz., that it be a perfect reflector. If the

moon were a ball of burnished silver it would reflect 90 per cent, of

the solar rays, and the remaining 10 per cent, of solar energy would
operate in raising its temperature above that of space ; bur, then the

moon v.-ould be more dazzling to our vision than the bit of looking-

glass by means of which the naughty boy on the sunny side of the

street prevents the good old gentleman from reading his newspaper
at the opposite window.

Mr. Proctor next proceeds to tell us that the ruddy glow is pro-

duced by the transmission of " the sun's very own rays," and to

state the amount of those which reach the moon by means of

atmospheric refraction. We are agi-eed concerning the maximum
thirty-five minutes of arc of entering refraction, and the additional

thirty-five minutes of emerging retraction, making 1° lu' altogether

at sea-level ; but when he assumes that these rays, thus diverted

from their original course, will proceed to the moon as though they
came in approximately parallel course from the sun, I go with him
no further.

I maintain that after such refraction they become converging
rays proceeding to several foci in space beyond the earth, then
crossing and diverging. If the sun were a point of light and our

atmosphere of uniform sea-level density throughout and achro-

matic, these rays would form one cone and have one focus corre-

sponding in position to the apex of an isosceles triangle with base
= earth's diameter, and interior angles at base = 88' 50' (taking

Mr. Proctor's figures, or 88° 38' 1-1", taking Sir John Ilerschel's).

But the sun not being a luminous point, and our atmosphere not
being uniform, nor corrected like an achrom.aticlens, there must be
a multitude of such cones and a corresponding distribution of foci.

The limits of the space in which these foci occur are clearly worked
out in Sir John Herschel's " Outlines of Astronomy," to which I

originally referred as an exposition of the "usually-accepted theory,"
and which Mr. Proctor says I *' evidently misunderstand." Whether
it is I or Mr. Proctor who misunderstands, is indicated by the fact
that his estim.ate of the result is profoundly at variance with that
of Sir John Herschel, while mine is in perfect harmony with it.

Sir John Herschel concludes his demonstration of the paths of the
refracted rays by saying " it is evident that the totality of light

thus thi-own into the shadow, is to that which the earth intercepts,

as the area of a circular section of the atmosphere to that of a
diametrical section of the earth itself, and therefore, at all events,

but feeble."

I said the same, my words being, "representing the earth by a
globe of one foot in diameter, it (the ring of light) would be shown
in projiortion by a line of light j-^Vi; "f ^ foot, or ^J^ of an inch,

about the thickness of the paper on which this is printed." Mr.
Proctor's conclusions are extravagantly at variance with these.

He says that " if the sun were a bright point just beyond the
earth's centre, as looked at from the moon," he would be seen as a
ring all round the earth. I (following the demonstration of Sir

John Herschel) maintain that in such a case he would not be seen
there at all, as the focus of the rays from this point would fall

between the earth and the moon, as shown in Sir John Herschel's

diagram, and beyond this they would diverge and overshoot
altogether that " single point on the earthward lunar face " which
is Mr. Proctor's lunar standpoint.

According to Mr. Proctor's reasoning and diagrams, an eclipse of

the moon by the earth's shadow cannot occur at all. He shows
that the whole of the sun is uplifted into view from the lunar stand-

point ; that the sun is wholly and fully shining upon the moon
without being hidden at all by the solid body of the earth. He
thus presents us with a complete reiuctio nd ahsurdum of his own
argument, for if such were the case the only eclipse the moon could
suffer would be due to the shadow of our atmosphere. If the
whole of the sun, as seen from the moon, were optically trans-

ferred from behind the earth to its circumference, and there spread
out as a ring in the manner stated, and so plainly shown in Jfr.

Proctor's diagrams, the shadow of the earth, instead of being thrown
upon the moon, would be simply projected towards its own centre.

The effect on the moon would be simply to display an alteration of

the shape of the sun—a conversion of the solar disc into a solar

ring, radiating the same amount of light as the disc, minus only
that obstructed by our atmospliere. AU his diagrams and reasoning
show this, even the details of the distorted spots.

In his calculation of the amount of light thus displayed, he falls

into a fallacy which surprises me, seeing thac it is purely mathe-
matical. The figures on the second column of page 3-tl affirm that

the amount of sunlight transmitted by the annular whole sun
(assuming that one-half is absorbed in passage) is y^Vir ^^ ^^^
ordinary sunlight. This conclusion is reached by comparing the
comparative area of the annular or distorted sun to that of the

solar disc ; but Mr. Proctor surely undei-stands that if the ivliole

nun is represented by that ring in the manner he describes, the
intensity of the luminosity of the ring, as compared with that of

the solar disc, will vary inversely with the apparent area of the
ring as compared with the apparent area of the disc ; or, otherwise
stated, the total luminosity of the ring will be equal to the total

luminosity of disc (viewed under like circumstances) whatever be
their comparative areas. Therefore, with such a ring displaying
the vhoJe sun to the moon in the manner stated, the eclipsed moon
would only differ from the full moon by the loss of light due to
atmospheric obstruction.

This reply has extended so far that I must not describe in detail

the observation I made on the eclipse of the moon October 4 last,

when the "poor thing" did not show any ruddy glow at all, but
only a faint, dirty grey illumination, totally different from that of

the eclipse of August 23, 1877, which I observed during my walk
from Castlebar to Ballina. 1 may, however, mention tliat in 1877
the glow "was uniform over the whole face of the moon, and
gradually faded during the totality, as it should do if the moon
itself were cooling down by radiation, while the grey twilight of

1881 was one-sided at first, then nearly disappeared when the moon
was in the centre of the shadow, and reappeared on the opposite
side as the moon approached the opposite limit of the shadow.
This is exactly what should occur according to Sir John Herschel's
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demonstration, while the beharioar of the raJJy glow waa directly

contradictory to it.

1 tliereforo await another opportunity of further observation in

order to confirm or refute ray present supposition, viz., that both

sources of illumination operate and are superposed, but the ruddy,

copper-like glow is only seen when and where the atmosphere is

permeable by obscure heat rays. \V. llAiriKii \Villi.\ms.

EFFECT OP COLOIIE UPON TEMPERAMENT.

[16V>S]—The Sanitary Record states that puppies have been
brought np under coloured glass, with the result that under red

pugnacity was deficient ; under blue temper was bad; but under
green the subjects were lively, cheerful, graceful, playful, and good-
tempered. The Pall Mall Qazcttc remarks that these differences

are " in nowise such as the association of ideas would lead us to

expect." This is a mistake ; red is the coolest, blue the hottest

(save indigo and violet), and the nervous irritability would be in

proportion. Green being the juste milieu, might bo expected to

give the best results. There may be sense in the advice to have
all nurseries glazed green. Hallyaeds.

THE EVOLUTION OF THE SENSE OF BEAUTY.

[1699]—May I be permitted to correct an error in the instalment
of my article which appeared in your issue of April 21th ? I refer

to the following sentence :—" Sir John Lubbock finds that they
[bees] chiefly affect orange and yellow, and that they like blue

next best." This statement was made in my rough draft, when 1

was acquainted with only the earlier experiments of this dis-

tinguished observer, described in the " Journal of the Linnaan
Society," vol. xiii. (Zoology). The alteration which I afterwards
inserted—" Sir John Lubbock finds that they show a decided
preference for blue"—was unfortunately omitted in transcription ;

and, as I did not receive proofs, I was not able to make the cor-

rection. I may mention also the misprint; of " Englena " for
" Englena," and ''eclimi" for "echini."

Co.NSTAXCE C. W. NaDKN.

[1700]—In an article under the above heading in last week's
Knowledge, the writer states that " the first animal which developed

a dim colour perception would from the outset find pleasure in

exercising the new faculty." Will she kindly explain how this de-

velopment came about ? Is not this precisely what she proposes to

ascertain ? and yet the subsequent reasoning is based on this

statement. G. H.

MATTER REQUIRING REFLECTION.

[1701]—Berkeley's theory of the non-existerce of the universe,

except in some mind or minds, is puzzling.

Here is another puzzle. In the room in which I am writing
there is a looking-glass over the mantelpiece, and on the mantel-
piece a clock. Now if I stand directly opposite the clock I see no
reflection of it in the glass, its image being hidden (so it is difficult

to help believing) by the clock itself. But if I move to the right I

see the reflection to the right of the clock ; if I move to the left I

see it on the left. The farther I move to the right or left the
nearer to the right or left edge of the glass moves the reflection.

If I stand in one position, and some one else in another, I see the
reflection on one part of the glass, he on a different part.
Now suppose we both quit the room, leaving it empty of mind

and eyes, on which portion of the glass is the clock reflected, or is

it reflected at all in the absence of eyes to see the reflection ?

__^ M. T. H.

" FULL INSIDE."

[1702]—"C. N." (1681) admits that something exists inde-
pendently of consciousness, which something, I assert, must by
invincible necessity be external. And if external, then by the
interactions of this something and my reasoning faculty tlirough
the media of sensations I am approximately made acquainted with
the mntual relativity that subsists between me, the subject, and
it, the object. I know, therefore, that this something, whilst
internally conceived, externally exists. It exists externally to me.
If it were not so, then could mind have no conception of it, since
sensation would be wanting, or, having conception, could have no
basis of certitude for the truth of its ideas. J. S.

LETTERS RECEIVED AND SHORT ANSWERS. •

Beknaro Thomas.—The centre of the circle, whereof any given
Rainbow forms an arc, is always situated 180^ from the Sun's place

in the celestial vault. Now, when the sun was 2h. 45nt. past the

meridian at Llandudno on April 25 ho must liavo been a very little

over 38° 2',)' above the horizon ; and henro the centre of your
rainbow arc must have been depressed by that amount below the

opposite point of it. But the radius of a rainbow is about 41',

hence the little piece only which you saw peeping above the horizon.

Of course, as the Sun's altitude deolinetl, Ibe itainbow would rise.

—H.\iloLi) Tavlok suggests that the concluding sentence in the paper
on the Ruddy Eclipsed Moon (p. 34-2, col. I.) is not quite intel-

ligible.

—

Thkta. The sphere is supposetl to be divided into tw(?lvo

equal spherical pentagons, two of them polar; and an equidistant

projection of each of tho twelve overlapping spherical spaces

enclosed by the circles circumscribing these pentagons is given.

—

I'.\tex-Ato.m(?). See Vol. V. of Kxowleugk, pp. 180 el

seq., for reply to your first question. With regard to your
second,—When it is New Moon to tho Earth it is Full Earth
to the Moon. Tho so-called " Old Moon is the New Moon's
arms," is simply the part of tho lunar disc upon which the sun lias

not yet risen, lit up by earth-shine. It is what is called " Irradia-

tion," which makes the sun-lit crescent of tho moon seem bigger
that than part visible only by the comparatively dim earth-light.

—

East Wind. 1 have asked for information myself {ride p. 353).

—

G. H. Knox's " Differential Calculus for lieginiiers," published by
MacMillan & Co., and reviewed on p. 5U, is first-rate. See, too,

the " Easy Lessons," by the conductor of this journal in our second
volume. I know of nothing equally simple tre.itiiig of the Integral
Calculus.

—

Sexex. Well, if you need a more striking illustration, take
an ephemeron and a raven born on the same day.—A Workinc Max
asks Mr. Mattieu AVilliams exactly how much bicarbonate of potash
should be added to, say, a quart of gooseberries to exactly neutralise

their acidity. He has been experimenting recently with the result

that the fruit "always effervesces with the acid .... and gives it

a funny taste." He also finds maltose "answer very well indeed
with bread, but not so well with oatmeal ;

" but is not sure whether
he has the right kind of malt. The first he obtained was called

pale malt, but he afterwards got some " exactly like grouiid coffee."

He wishes to know which is the proper kind to use.—C. Arthur
Pearson. An oak, boxwood, or lignum vitic ball of an inch in

diameter would fall from the top of a tower 200 feet high in jire-

ci$ely the same time as a leaden one of tho same dimensions. A
feather ball of the same size would also fall in the same time, but
for tho resistance offered by the air. In vacuo, a feather and a
piece of platinum would reach the ground at the same identical

instant. See paragraph in capital letters concluding those which
head the Correspondence Column.—W. D. Johxsto.v. If gas existed
in space it must retard the passage of bodies through it. Try to
run when chest-high in water. Start on the engine of an express-
train on a calm day and travel at the rate of sixty miles an hour,
and feel the resistance of the air ; and then consider cosmical
velocities, and see how infallibly the gaseous contents of space
which you postulate must derange the motion of everything
traversing it.—A Sdescribee. I don't know. It is a question
having no reference to science.—A Cox.stant Reader of Kxowledgb
asks for Mr. Browning's advice anent a tricycle which he wishes to

ride vrith his wife. He is already a bicyclist ; and the lady wishes
to get a machine which she can either ride alone or with him. Is

a Sociable or a Tandem the best for all-round work ? If so, what
description of either sort ?—W. W. Vol. II. of the " Celestial
Cycle," by the late Admiral Smyth (the "Bedford Catalogue").
Fomalhant is simply fom-al-hiit—the Arabic for "the fish's mouth,"
the star being situated in the jaws of Piscis Austalis. Betelgeux,
Smyth derives from the Arabic ibt-al-jauza—the giant's arm-pit, or
shoulder

—

a Orionis being situated in that part of the conventional
figure of the great hunter.

—

Haphael Tuck & Soxs, C.Nottage. Re-
ceived with thanks.—R. E. C. Without troubling " F.R.A.S." in the
matter at all, it vpill suffice to saj" here that the size of the flat in a
Newtonian telescope should be sufficient to reflect all the raya
coming to it from the imago of the sun or moon at that portion of
the cone in which it is placed. Obviously the image of a star is a
point, and hence a smaller flat will reflect all the rays which reach
a given point in the tube from such a source ; though, equally
obviously, such a small flat would actually act as a stop, and cut
off part of the light proceeding from the luminary with a disc of
sensible angular magnitude. A plane made larger than this acts
as a stop in another way, by needlessly cutting off the parallel rays
en route to the large mirror. Hence the reason why, in practice,
the diagonal reflector slightly exceeds the size merely needful to
send on all the rays from a fixed star. Yotu- idea of bevelling its

edge is theoretically good, but would, of course, add to its cost.

—

W. B. You are too funny—you are, really.—A. Neilsox. Glad to
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have been of some service ; but really the coirmon sense of the
theory seetna obvious. Jones and you may have as much
abstract riffht to hire a hansom as Smith and myself, but if we
enter it first, "precedence docs imply exclusion."— I. S. asks if any
reader will inform him how to kill Amphibia quickly for purposes
of dissection ?—C. M. Hakkord. My dear young friend,— Neither
1 nor any other human beinp; can tell you " how many birds there
are now existing in the world !

" I might just as well ask you to

give me an approximate estimate of the number of fish in the sea.—Fred. Lob.mtz asks for a general formula, to give the curvature
which a wire should have when supported by its two ends from
points of different heights, in order that it may be exposed to the
minimum of stress from its own weight.— Hallvards. Yes, he is.

No doubt things have ajipeared, as you say, touching it a little more
nearly, but if you were in my place, and could see the reams of
violent and irrelevant correspondence which its admission entails,

you would rather wonder that it has not been stopped before than
that it has been permitted to go on so long. Viix'a acquint eundo.

(Buv Jnbrntois' Column.

We give here, week hy ifeet, a terse deserijjfion of such of the many
im^entions as xoe think may he of use to our readers. Where it is

possible, the number of the patent is q^wted, to enable those who
desire fuller information to procure the specification from the
Patent Ofice in Cursitor-street, Chancery -lane. We shall, gene-
rally speaking, confine ourselves to the more recent inventions ; hut
it often happens that an article comes under our notice ivhich,

although not quite novel, is ivorthy of mention for its utility and
ingenuity^ In such a ca^e we should not hesitate to refer our
readers to it. And while ive thus increase the interest of our pages,
we at the same time assist the inventors by giving greater pniblicity
to their inventions (Knowledge being a popular magazine) than
is accorded by the most excellent trade journals

NEW SAW, &t

the heavy fly-wheel may often prove of service. It will be seen
that the machine is worked by fast power, but a means for apply-
ing hand-power as an auxiliary or in lieu of foot-power is provided
on the left side. The saw will cut np to 4 in. square, and it is

stated, when worked by foot, 3 ft. Sin. of 1-in. mahogany can be
cut after the foot is taken off the treadle. Fret-cutting may be
done by a separate appliance, the upper arm being suspended
from the wall or ceiling, and only let down when wanted, thus
leaving the table clear for work of any size. Grooving can be
rapidly executed by a thick saw, and dowelling is done on the
adjustable table which is shown at the side of the machine, a
special appliance being fitted for holding the work and ensuring
uniformity. The machine is also adaptable for mitre-cutting,
common gilt moulding for picture-frames being cut clean and
without any shake. Holes up to 2 in. in diameter can be bored
with great rapidity.

GARDEN-ENGINE.

[Patented 1884.]—Mr. E. Newton,
of Hitchin, has patented a hose-reel

and garden-engine, the former of

which, in place of wheels which do
much harm to paths, kc, is provided
Avith rollers moving more easily, and
doing good each time they pass on
the path in rolling it more solid. A
lawn can be crossed without fear of

making ruts, while in turning, a

stationary roller is provided which
does not cut in, like a wheel. The

~
shape of the tub of the engine is such

that when the handles are raised for driving, the water does not
flow over the front (at top), but lightens the weight from handles
as it goes forward.

The syjihon arrangement is easily started by adding the hose-

piece, which, for watering carpet bedding, and beds of all kinds,

gives about the same force of water as from a can, doing away
with the general complaint of splashing the mould on to the plants

or of washing away the mould from the top roots of plants.

It forms a useful machine when water is required temperate, as

it can be filled, and when anything feeding for plants is required

[Patented in 1885.]—This tool, introduced by the Britannia Com-
pany, of Colchester, is adapted to the requirements of the majority

of wood-workers. The substitution of cog-wheels for the ordinary

band-saw is an advantage, in so far as it prevents slipping, while

can be put in and drawn off to each plant as required, without
further trouble.

For shrubs, &c., the hose can be lengthened, and the water flows

till exhausted.

For small gardens the necessity for an ordinary garden roller is

dispensed with.

The winter wheat acreage in the United States has been reduced
by 3,000,000 acres, the condition of the crop being 77 as against 96
of last April.
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ipiir iHatt)fmatiral Column.

MATHEilATICS OF METEORIC ASTRONOMY.

By Richard A. Pkoctor,

{ Continued from p. 3;!0.)

IT will be well uext to consider the case of a planet regarded at

first as actin? alone on a meteor. Of conrse no meteoric body
can erer be dra«-n towards a planet under the iulluence of the
planet's attraction solely, since each such body entering our sol.ir

system is under the chief attraction of the sun, whose mass exceeds
the combined mass of all the rest of the system nearly 730 times,

and the mass of Jupiter the largest planet 1,048 times. Still we
shall tind the advantage of ini|uiring what velocities Jupiter and
other planets could severally impart to meteoric bodies approaching
them nnder their sole attraction.

Let US begin with the earth herself. In her case we know the
actual force we have to deal with from direct evidence. We know
that the earth's mass acting on bodies at her surface, 3,9G0 miles

from the centre (where all the mass may, as Newton long since

showed, be supposed to be gathered) imparts in one second a
velocity of 322 feet per second. It will bo well, however, to use
the mile as the unit of length, in which case terrestrial gravity at

the earth's surface is represented by 322 -i- 5,280, an<l the constant
/I for this case, since it represents the force at a distance of one
mile, is given by the equation

^ = .^x(3960r

= ?r? X 33 X 396 = 322 x 3 x 99

= 95,634.

[It will be noticed that this determination of /i for the earth is

independent, while the determination of /z for the sun depended
only on the determination of the sun's distance as 92,600,000 miles.

Thus we may regard these two determinations as involving an
independent measurement of the sun's mass, which

earth's massII as determined for the sun

"/i as determined for the earth

31,298,800,000
""

95,631

= 327,300, calling the earth's mass unity.]

To determine, then, the velocity of a body approaching the earth

nnder her sole attraction from a very great distance, at any given
distance x, we have

j_ 2x 95,634 ^ 191268

X X

Thus, if we require the velocity of snch a body at the earth's sur-

face we have

^,^191268^48.3
3960

r= 6-95 approximately.

Thus a body drawn from an infinite distance to the earth's surface

nnder her attraction only, would reach her surface with a velocity

of nearly 7 miles per second, and a body would have to be shot
from the earth's surface with this velocity to pass away for ever
from her, if she were the only orb in existence.

Again, at the moon's mean distance, 238,818 miles, we should
have - 3S

, 191268

and

238818

r= -895

= 0-8009

This is the velocity with which a body approaching the earth
nnder her sole attraction from rest at an infinite distance would
cross the moon's orbit. The moon's mean velocity, apart from the

strn's influence, which slightly diminishes the earth's influence on
her, would be

= -895 X V2'= -6328 (miles per second)
= 227808 miles per hour.

But now, before leaving the earth, it ma.v be interesting to

inquire what are the velocities which the earth can add to velo-

cities already imparted by the san to bodies travelling up to

the earth on their way towards him. In order to get the maximum
effect which the earth may be supposed to impart in this way, and

also to simplify the problem. I suppose the earth at rest, and the
motion of tho approaching body to take place in a straight line :

—

A
I I I

Fig.

Let then tho body move alon'^ the straight lino A PE S, Fig. 2,

towards tho earth at E and tho sun at S. I'utPS = .r, ES = R (aa
before). Then, dealing with this problem as wo dealt with the
simpler case of the sun alone attracting, wo get, writing /i for tho
solar constant /i' for the terrestrial constant of force, the equation

d',r_ ft /t'

<lT-~ ? (x-K)-'

And treating this as before, we get

\dfJ X (x-K)(x-K)
In the case of a body starting from rest at an infinite distance, wo
have C=0. Wherefore, in this case

X T —

R

Xow put (x-R) = radius of earth = 3960; and a; = 92,600,000.
Then, substituting for /i and fi' their values as already determined,
we have, for r the velocity of the body as it reaches the earth's sur-
face, the equation

670x92.600,000 191,268

and

)2,li00,000 3900

4-3;= 676 + 48-3 =
r= 2tJ-9

So that the increase of velocity, even in the case of a body which,
having been drawn towards the sun from rest at a very great dis-

tance, comes eventually to the very surface of the earth, could not
be more than 9-lOths (26-9 — 26) of a mile per second, even if the
earth were airless and so the body came with unimpaired speed to

the surface. In every case, then, the influence of the earth on
bodies reaching her from outside with sun-imparted velocities must
be comparatively insignificant—unless these bodies come upon her
from behind (speaking witli reference to her own motion), when,
their relative velocities being diminished by her ovvn velocity, may
be reduced to 7i miles per second. In such cases terrestrial

attraction might quite largely aflect the apparent directions of
meteoric motion. However, these cases are comjiaratively in-

frequent.

(To be continued.)

Anthropological Institote.—On April 28 (Francis Galton, Esq.,

P.R.S., President, in the chair) Mr. A. L. Lewis read a paper on
the past and present condition of certain rude stone monuments
in Westmoreland. A little to the south of the village of Shap are
the remains of some very extensive rude stone monuments, to

which allusion was made by Camden in the fifteenth century, and
by Dr. Stukeley in the middle of the last century, and a circle is

said to have been destroyed when the railway was made. The most
interesting monument in this neighbourhood is .situated at a place

called Gunnerskeld. two or three miles to the north of the village,

and consists of two irregular, concentric, slightly oval rings, about
fifty and a hundred feet in diameter respectively, the longest dia-

meters being from north to south. A paper by Admiral F. S.

Tremlett on " Quadrilateral Constructions " near Carn.ic was
read, which described certain enclosures explored by the late Mr.
James Miln. In each case the boundary walls are formed of coarse

undressed stones, put together without any kind of cement, and
having built up in them a series of small menliers. They also con-

tained beehive structures for cremation, reddened and become friable

from the effects of great heat; it would appear that the crema-

tion had been perfect, as not a particle of calcined bone was found
in either of the enclosures. A paper by M. Jean L'Heureux, on
tho " Kekip-Sesoators, or Ancient Sacrificial Stone of the North-

West Tribes of Canada," was read. The stone, which consists of

a roughly hewn quartz, or boulder, about 15 in. high, and 14 in. in

diameter, is placed on the summit of a pyramidal mound, com-
manding an extensive view of both the Red Deer and Bow River

valleys. In cases of public or private calamity, or when a special

blessing is sought, a .solitary warrior, after keeping vigil on the

top of tho mount from sunset till the rising of the morning star,

then lays a finger of his left hand on the top of the stone and
cuts it off. Amongst the Blackfeet these self-inflicted wounds
ranked equal to those received in battle, and are always mentioned
first in the public recital of the warrior's great deeds.
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METEORS AXD FALLING STARS.

By Richard A. Proctor.

{Continued from page 386.)

LET it be remembered that the conditions of the pro-

blem are purely dynamical. We know that a

comet's head obeys the laws of gravity, and whatever

peculiarities may affect the motions of the matter of

comets' tails are not by any means such as would help to

render easier the captures conceived by SchiaparellL Con-

lining ourselves, then, to gravity, we can determine readily

in what way a comet might be captured. Take the case of

a particle travelling towards our solar system from out of

the interstellar depths under the influence of the sun's at-

traction. Such a particle may be regarded as practically ap-

proaching the sun from an infinite distance,* and we know its

• The point considered is the velocity of the particle at given
distances from the sun ; and the estimated velocity is appreciably

the same whether the particle be supposed to come from the dis-

tance of the nearest star or from an infinite distance. This is

easily seen from the formula

^t-^)
where r represents the radius of a circular orbit described with
velocity i', and V is the velocity at distance r, of a body travelling

in an orbit having mean distance a. For, regarding the earth's

orbit as unity, put
r= earth's distance= unity,

f= earth'3 velocity = 183.

taking a mile as the unit of length, and a second as the tinit of

time ;
(though we have put r= unity, this does not force ns to take

T as our unit of length, because we only require to consider the

ratio in what follows). Then we have

—

V = 18-3v/2
'V 2 a

23-9 ' 1--:^-
4 a

1_
32 n^

-Ac. = 25-9,

if a is made infinite. But if a be taken equal to half the distance

of Alpha Centauri, say= 100,000, we have

V=25-9-O-00O06475-O-OOOOOO00O8O9373 -smaller terms,

all the terms after the first being together manifestly less than
0-00007, or about 4i inches. In other words, whereas a body
approaching the sun from infinity would have a velocity of about
25'9 miles per second, a body approaching the sun from the distance

of Alpha Centauri, so that its mean distance may be regarded as

velocity at given distances fiom the sun. Thus, when at the

distance of Neptune its velocity would be I 7 miles per second;

at the distance of Uriinus, 59 miles per second ; of Saturn,

S-3 miles; of Jupiter, ll-l miles; of the asteroids, from

l."i to IG niile.s per second ; and the velocity in crossing the

distances of Mars, the Earth, Venus, and Mercury, would
be 20 S miles, 25 9, 30-3, and 41 4 miles per second re-

spectively. Now we know that the greatest velocity which

any given planet can communicate to a body approaching

it under its .sole influence from interstellar space, is very

much less than the velocity which such ()lanet can commu-
nicate to a body approaching it under the sun's influence in

addition to its own. For the comnuinication of velocity to

amoving body is a proce.«s requiring time, and in the latter

of the two cases just considered tho body is for a much
smaller time under the influence of the planet.* And the

velocity which a planet can communicate under any cir-

cumstances represents the velocity which, under similar

circumstances, the planet can withdraw from a moving body.

So that Jupiter, Saturn, Uranus, and Neptime are severally

unable to tleprivo a particle which, drawn in by the sun's

attraction, passes near to them, of more than a portion of

the velocity which these planets are respectively able to

communicate to a body approaching them from infinite

space. Taking, for example, the case of Jupiter, we may
regard 38 miles per second as a sort of negative fund from

which Jupiter would have the power of drawing, to reduce

the velocity of bodies moving from him, if Jupiter were

the .sole attracting influence under which such bodies had

acquired their velocity ; hut in the case of bodies which

have been drawn inwards by the sun's attraction, the fund

is reduced to about 28 miles per second. Now this might

seem ample when we remember that the velocity of a body

crossing the path of Jupiter under the sun's influence alone

would be but ll'l miles per second. But it is to be

observed that the estimate only applies to bodies moving

all but directly from Jupiter, and coming all but into

contact with his surface. The power of Jupiter in this

respect diminishes rapidly with distance from the surface.

At a distance from Jupiter's centre equ.al to four times his

radius, his power is already diminished one-half, and this

distance is far within that of even his nearest satellite.

Moreover, it is to be noticed that a body which moves in

such sort that Jupiter exerts his most powerful retardative

influence, must have moved for some time previously in

such a way that Jupiter exerted nearly his most powerful

accelerative influence.! It may be readily shown to be

impossible for Jupiter to withdraw much more velocity

than he had already communicated ; and similar remarks

apply, of course, to Saturn, Uranus, and Neptune.

{To he continued.)

half the distance of that star, would have a velocity less by
i\ inches per second, a difference so small that it may be regarded

as evanescent. It is a curious consideration, however, that minute

though such differences are when we are merely comparing velo-

cities, yet distances due to such differences in the enormous time-

intervals which tho study of comets introduces to our consideration,

are to be measured by thousands of miles.

* See the accompanying papers on the " Mathematics of Meteoric

Motion."

t It is manifest that a particle in approaching from without

must be, in tho first instance, accelerated by any planet to which

it draws near, no matter what the direction may be in which the

particle arrives. It may begin to be retarded, however, before it

has reached the distance from the sun at which the disturbing

planet is travelling. In any discussion of the change of path as to

position, we should need to inquire very carefully into the manner
of approach ; but in the above discussion we are only inquiring

into the charge of velocity.
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THE YOU:XG ELECTRICIAX.
By W. Slisgo.

{Continued from p. 345.)

DIES.

EX. LI.—A few words were said a, fortaight since on dies

when referring to small die-stocks, but something
further is necessary. Fig. 2-1: represents, as then stated,

the plan (A B) and elevation (C D) of a pair of dies. Those
here shown belong to what is known as the Whitworth
screw-cutting tackle. The principles involved in them are

identical with those pertaining to the small dies fitting into

the small die-stock (Fig. 2-3). A pair of dies in reality

act in a similar way to the hole in a good screw-plate, such
as that illustrated in Fig. 19. The dies are intended, how-
ever, fur work too heavy to be performed by a screw-plate.

There is also a most important advantage inherent in the
die.s, viz , that the thread is produced gradually, or by a

succession of varying cuts, instead of being produced by a
single thrust through the plate. This gradual formation of

the screw is obtained by variations in the adjustment of

the thumb-screw, so as to briog the dies closer together at

each adjustment.

A little amplification is, perhaps, necessary to simplify

the matter. When it is intended to cut a screw with
the aid of the dies and stock, the movable die is drawn
sufficiently far from the stationary one to allow the lower
portion of the work to be placed between them. The
movable die is then screwed up until a small indentation is

made on the metal by the die threads. The metal is then
screwed down through a distance equal to the length of the

intended screw (or the metal may be held in a vice, ic,
and the die-stock revolved). In this way a portion of

the thread is formed. To increase its depth, set the
thumb-screw a little further forward and then turn the
metal (or die-stock) backwards through the length of the

screw. The other end being reached, repeat the operation,

and continue the series of cuttings until the requisite

depth is attained.

This gradual or stepby-step production of the thread
insures the manufacture of a screw, the pitch of which cor-

responds with something approaching to accuracy to the pitch

of the thread on the dies from which it is cut. A second
advantage possessed by dies over a screw-plate is, that in

the event of the tap used to make the female thread, into

which the to-be-made screw is to fit, being partially worn
or by some other means rendered a trifle smaller than it

should be, the dies may be so adjusted as to produce a

screw proportionately smaller than the normal ^ize. This
will sometimes be found to be an important feature. It

is, thirdly, noteworthy that when a screw is made by a
single thrust, as in the screw-plate, there is a tendencv to

elongation on the part of the metal, resulting in an increase

in the pitch.

Now for the dies themselves. In Fig. 24 the plans B
and A are stamped with the figures 1 and 2 respectively,

showing the relative positions which they should hold
in the stock—that is to say, Xo. 2 should be the movable
die actuated by the thumbscrew. Whatever the figures may
be, the higher one should always be the adjustable die.

These figures, moreover, are placed on one side of the upper
face of the die, and corresponding figures are stamped along
the face of one side of the stock. The object of this is to

indicate the right way to insert the dies. The figures on
them should be on the same side and on the same face

as those on the stock. This is most important, for, if not
carried out, the dies wUl not match and a screw cannot be
formed.

The construction of the dies may be gathered from the

illustrations, aaa being the cutting edges, the spaces between

affording ready means for the escape of the cuttings. The
peculiarities of the threads we can deal -with presently.

It may, however, be observed that the dies are cut from a

master-tap which is larger in diameter than the screw to

be cut by them, the difference being equal to the depth of

the threads. It is important that we should understand

the reason of this. Were the thread on the dies equal in

diameter to that on the intended screw, it will be apparent

that the smaller diameter of the dies (or the distance be-

tween two opposed a, a, Fig. 24) would be less than the

diameter of the metal to be cut, seeing that that diameter

is equal to the diameter at the bottom of the die-threads.

Now prior to any cut being made upon the surface of the

Fis.

C

A

. ^

. %

B

D
i
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constructed to hold only a single pair of dies of the form
shown in Fig. 24. An extra piece of metal is usually

placed between the dies and the screw to save wear upon
the die. The adjusting; screw is placed at the side instead of

being used as a handle—the handles being long and rigid,

and permitting a considerable amount of force to be

applied.

WHITWORTH TAPS.

Ex. LIU.—In Fig. 26 is an enlarged illustration of a

Wliitworth tap, the threads of which are cut at an angle of

55^, rounded at the top and bottom, the curve having a

diameter equal to one-si.xth the depth of the thread. The
catting edges are produced by a species of flute illu-strated

by the sectional view. It will be noticed that the cutting

edges aaa are evolved from a shorter radius than b b b. The
smooth upper portion has a diameter a trifle less than
that of the bottom of the thread, thereby enabling the tap,

when used in a plate of metal, to fall through on the lower

side, and so saving the trouble of screwing it back. The
head or shank is generally square. When the thread of

the tap is of uniform diameter throughout it is known as a
"plug" tap.

Fig. 27 Fig. 28. Fig. 29.

Ex. LIV.—Fig. 27 illustrates 'a " taper " tap, which is

first made as a plug tap, the lower portion or point of
which is tapered down as shown at a, the amount of metal
removed being indicated by the dark threads b. The object
is that the point of the tap being of the same size as the
hole it is to thread, may immediately and readily effect an
entrance and at the same time cause a gradual removil of
the metal, the/arming of the threads being entrusted to
the upper portion of the tap. The diameter, at least near
the entrance, being now of full dimensions, the plug tap
can be introduced and the thread made parallel throughout.

Ex. LV.—Fig. 28 illustrates a form of taper tap, not
to be recommended, as the threads formed at the entrance
by the point of the tap are only slight grooves, cut by
the extreme edges of the thread. The amount of metal
removed is very small, when compared with the work
performed by the taper tap, illustrated in Fig. 27. It is

further noticeable that the edges of the threads near the

point, having the bulk of the work to get through, soon
break away, until they approach the appearance of the
better form of tap.

TAP WRKNCU.

Ex. LVI.—The tap-wrench is illustrated in Fi". 29.

It is a flat piece of case-hardened iron with round handles
and provided with a number of square holes of various
sizes, into which the heads of the taps are placed, when
the process of tupping is to bo proceeded with. The use
of this tool is too obvious to call for further remark.

THE PUILOSOPHY OF CLOTHING.
By W. Mattied Williams.

VIII.—THE TRANSMISSION OF UEAT TIIROUGII
CLOTHING.

THE fact that so small a quantity of fibrous material
mixed with the air in the globe of the pas.sage

thermometer should bring down its conducting power so
remarkably (see experiments 1, 2, 3, 4, 5, G, 7, 8, 9, and
10, page ,322)

—

^\ of the volume of raw silk increasing the
time of cooling from 576 to 1,284 seconds—was not to be
passed over as a matter of course, simply because it was a
fact, by such a man as Rumford. He saw at once that it

indicated something that yet remained unexplained, and
therefore that further research was demanded ; a research
which led him to most important discoveries in the laws of
the propagation of heat.

Referring to the articles on Heat in the Cyclopredia of
Chambers and Rees, published 178'J (iibout simultaneously
with these experiments), also to the third edition of " The
Encyclopedia Britannica," 1797, and to that of Croker,
Williams, and Clark, 1764 (an excellent work, supplying the
others with a multitude of verbatim paragraphs), I find that

the propagation or communication of heat was then sadly

neglected, although the nature and origin of heat were
keenly discussed. The difference between the conduction
and conversion of heat, upon which so much in the ecoi/omy

of nature depends, was not at all understood. Therefore,

Rumford had to work it out for himself. I am treating

this part of the subject rather fully, as it constitutes the

fundamental basis of the Philosophy of Clothing, and it is

very interesting to follow the route by which Rumford
made his important discoveries.

They present an interesting instance of how a logical

effort to apply pure science to practical business may react

in such a manner, that practical business shall become a
beneficent contributor to pure science. The boring of

brass cannon suggested Rumford's celebrated demonstration

of the principle that " heat is motion," and in like manner
the selection of the best material for soldiers' coats and
trousers led him to discover the convection of heat.

Assuming, in accordance with the science of the period,

that the heat which passed from the bulb of his thermo-

meter through the matter surrounding it was transmitted

by conduction, the problem suggested by the above stated

facts was, as he says, " How does air conduct heat?" and
" How can air be prevented from conducting heat 1 " He
says :

" If air conducted heat, as it is probable that the

metals and water and all other solid bodies and inelastic

fluids conduct it, tliat is to say, if its particles remaining

in their places, the heat passed from one particle to

another, through the whole mass—as there is no reason to

suppose that the propagation of heat is necessarily in right

lines— I cannot conceive how the interposition of so small

a quantity of any solid as 1-55 part of the volume of the
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air could have eflected so remarkable a diminution of the

conducting power of the air."

The following is one of the experiments he made in

attacking this problem. He took a cylindrical clear glass

bottle, about 8 inches iu diameter and 12 inches high,

with a .short and narrow neck, suspended in the middle of

this a small piece of wetted linen rag ; then plunged the

bottle in a vessel of water at about 100" Fahr. It

remained there until the contents of the bottle were not

only heated, but thoroughly saturated with moisture by

evaporation from the rag. The cork was then taken out,

the rag removed, the bottle recorked immediately, and then

plunged into clear ice cold water contained in a cylindrical

glass jar. The apparatus being placed in a good light,

careful observations were made.

The air in the bottle, being saturated with vapour of

water, it could not be cooled in any part without, " at the

same moinent and in the same place, parting with some of

its water "
; therefore, if the heat passed out from the air

in the bottle by penetrating the mass from the centre to

the surface by conduction from particle to particle, the

greater part of the air in the bottle would part with its

heat when not actually in contact with the glass, and a

proportional part of its water being let fall at the same
time and in the same place, would necessarily de.scend as

tine rain, probably invisible as rain, or as drops of water

on the bottom of the bottle, but would at least be visible

as " that kind of cloudy covering which cold glass acquires

from contact with hot steam or watery vapour ; but if

the particles of air, instead of communicating their heat

from one to another, from the centre to the surface of the

bottle, each in its turn and for itself, came to the surface

of the bottle, and there deposited its heat and its water,"

he concluded that the amount of condensation on the sides

of the bottle should be as great as on the bottom, or even

greater.

He found this to be the case, and further that it made
its first appearance upon the sides and near the top of the

bottle, and gradually spread downwards, " till growing

fainter as it descended lower, it was hardly visible at the

distance of half-an-inch from the bottom of the bottle ; and

upon the bottom itself, which was nearly flat, there was
scarcely the smallest appearance of cloudiness."

Rumford's explanation of this is the same as is now
universally accepted, viz., that the particles or film of air

in contact with the glass is cooled, and deposits there some

of its moisture ; then, in consequence of its increased specific

gravity, it slides downwards by the sides of the bottle to

the bottom, where it takes its place and forces the whole

mass of warmer air upwards. This upper warm air is

cooled and descends in like manner, the deposition and
circulation continuing until all is cooled down to the tem-

perature of the surrounding water ; the upper part being

always the warmer during the action, more water is

deposited on the upper part of the sides of the bottle.

Rumford's conclusion from this and other experiments

was that " though the particles of air, individually or each

for itself, are capable of receiving and transporting heat,

yet air in a quiescent state, or as a fluid whose parts are at

rest with respect to each other, is not capable of conducting

it or giving it a passage ; in short, that heat is incapable of

passing througli a mass of air, penetrating from one particle

of it to another."

Here, then, we have an explanation of the mystery above

stated. The fine fibres distributed loosely through the air

in the globe of the passage thermometer prevented free cir-

culation of the air, for although so small a quantity, even

if absolutely non-conducting, could have had but little

eifect in preventing the air from "giving a passage to the

heat " itself, it might, and must, very much interfere with
that circulation of the air which is necessary for the trans-

mission of heat by the " transporting " action (as Rumford
then called it) of the travelling particles, i.e., by what we
now call "convection currents."

Here, then, we have the first step towards an explana-

tion of the protective power of the fur and feathers of

animals and the artificial clothing of man. Air, as Rum-
ford then contended, and as now is fully proved, is almost,

if not quite, a non-conductor of heat. Heat cannot pass

through air in the same way as it passes through metals,

but may be conveyed by the movements of the air itself.

The efi'eotive clothing agent is the nonconducting layer or

outer skin of air which envelopes our bodies and is held in

its place by the fibres of the clothing. The formation of

convection currents being impeded, we obtain the |)rotective

benefit of this non-conducting (or ill-conducting) skin of

entangled or imprisoned air.

This is not only the case with the clothing of animals,

but also with the winter clothing of the earth. The feathery

crystals of ice of which snow is composed imprison a layer

of air many times greater in bulk than themselves, and
thus in climates where the winter temperature of the air

falls greatly below the freezing-point, the snow-clad ground
and its vegetation remain all the winter through at about

the freezing-point.

We now apply the same principle to ice-safes, which
have double walls with powdered charcoal or sawdust

between them. The use of double windows, both for

retaining artificial heat in winter and resisting the passage

of outer heat in summer, depends on the same principle.

Doubling the thickness of the glais would have but small

eflect ; but the thick layer of air confined between them is

(if shaded from direct solar radiation) more efiective than

an equal thickness of solid masonry. Such a wall of air is

still more effective if its circulation is impeded. Thus
Rumford found that an amount of heat which passed

through a wall or sheet of confined air, h in. thick, in 9f
minutes, required 21-j minutes to make its way through the

same wall when the circulation of the air was impeded by
mixing it with J,.- of its bulk of eider-down, or very fine

fur, or of tine silk as spun by the worm.
I should add that, at the time of making these experi-

ments, Rumford supposed, in common with the other philo-

sophers of the same date, that water and other liquids were

good conductors of heat, but that shortly after he refuted

this by following up the results of his experiments on the

transmission of heat by air.

PLEASANT HOURS WITH THE
MICROSCOPE.

By Henby J. Slack, F.G.S., F.R.M.S.

IN Knowledge for March 20 reference was made to

Carter's box of seeds for the microscope, and some
of the most interesting from the Composite family were
described. The beauty and curiosity of seeds under the

microscope depends chiefly upon their integuments and
appendages. Their minute anatomy and physiology are

important and interesting studies, but we shall now con-

sider only their external aspects.

Amongst the Umbellifera;, carrot-seed will be found to be

of oval shape, decorated with longitudinal ribs and pro-

jecting spines. Carraway-seeds are rich brown in colour,

with lighter ribs and no spines. The Spanish Balm
(Anethum) has also a ribbed seed, slightly hollowed like a

boat. Amongst the Scrophularians, which comprehend
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snapdragons, veronicas, foxgloves, and n grent many more

of our prettiest wild and cultivated jilants, several attbrd

seeds worth notice. The garden Antirrfihtum has small,

dark, roundish, deeply-pitted seeds. Foxglove (Di(fit(,tHs)

has very small seeds, paler brown, somewhat oblong, and

very finely marked. Linaria seeds are very small, black,

with transverse raised bands, spotted over with glittering

dots. Another species (/V>v';i) present ((uite another

aspect, being rrtther larger, and the germinating part con-

taiced in a little flat bag, with a rim round it. It is

covered with minute projections. Evening i>ride (Nycti-

ciiia) seeds ditVer again, being like minute lumps of jujube,

pitted in drying.

KigeUa hispanica, which belongs to the llanunculus, or

Buttercup family, has its seeds in the shape of jilump black

bags about one-sixteenth of an inch long, elegantly marked
with longitudinal and also transverse ribs, forming a net-

work.

Amongst the Pink family seeds of Dianthus barhaius

may be noticed as flattish, shrivelled black bags abundantly

decorated with hundreds of minute furrows and tubercles.

The garden Lychnis (Ragged Robin) has somewhat kidney-

shaped seed?, with numerous rows of tubercles.

7,.

increases the perspective elVnct for those who have tolerably

well-paired eyes. Tn all cases where a given magnification

is required for an irregular object, with parts in dillerent

planes, it will be found better to use a lower power and a

B eye-piece, than a higher one and an A eye-piece. The

former arrangement gives much more penetration.

A sufficient study of the structure of the coverings and

appendages of seeds would, no doubt, show an adaptation

to the wants of the plant germs. A thick integment must

attbrd more protection than a thin one. A rough one may,

besides getting a firmer hold of the ground, be absorbent of

moisture, and prevent that rapid drying up which a smooth-

coated seed might sulier. Ap|)endages favouring dis-

persion are readily recognised, and their use is obvious
;

but the elaborate lace-work of the Paulownia, and similarly-

provided seeds, is not so easily r(ferr(!d to the standard of

utility, though it is probably only want of knowledge tliat

prevents its comprehension. The Micrographic Dictionary

mentions, under the head of seeds of special interest, several

not in Carter's list, and for mounting in Canada Balsam

specifies Parnassia, Drosera, Orchis, Pyrola, Saxifraga,

Monotropa, Hydrangea, Rhododendron.

Besides looking at seeds as wholes with low powers their

wrmm
tela

Pig. 2.—Portion of the fringe

enlarged ( x 150).

Fig. 1.—Paalownia imperialia seed ( x 30).

EschoUzia tenuifolia seeds are about one-sixteenth of an

inch in diameter, roundish, and very rugged, looking, under

the microscope, like one of the deeply-fissured corals.

White Poppy seed is whitish, translucent, and elegantly

reticulated. ^Mountain sylph, a garden gentian, exhibits a

series of bands with furrows and markings, giving it some-

what the aspect of a maize cob.

Calampdis seeds are like black bags, with a light lace

fringe. Paulov:nia imperialis seeds afford remarkably

beautiful specimens of this lace-work decoration, as shown

in the appended sketch, but a very much finer engraving

would be required to do it justice.

It would be tedious to run through a longer list. About

half the specimens in Carter's 100 kind box possess con-

siderable beauty, and a good many of the others are of

interest for the sake of comparison. They are sent out in

little round wooden boxes, and a handy plan of preparing

them for view under the microscope is to put a drop of gum
inside the lids of the boxes a let a few of the seeds stick in

it, of course, avoiding using enough of the liquid to soil the

upper surfaces.

Most of the seeds can be well shown with a ,3 inch

objective and B eye-piece, and they look best in strong lamp-

light, which can be thrown on them by a bull's-eye, or,

better, with a silver reflector. A binocular instrument

hairs, lace-work appendages, and often the cell-structure of

their integuments should be 8e|)arated and viewed with

more magnification. Polarised light is often efiective with

hairs, but the lace-wovk of Paulownia does not act sufliciently

upon it.

The custom of sowing so many seeds in the course of

agriculture and gardening tends to draw attention from the

fact that the great majority of plants have to take care of

their own offspring, and those would soon fail whose seeds

could not successfully perform their part in the great life

struggle. When studying the character of seed appendages

and integuments regard should be had to the various diffi

culties in the way of their getting fixed in suitable places

and escaping the notice or the attacks of their enemies.

The farmer and the gardener put their seeds in clean, cleai

ground, and carefully cover them up. Wild seeds have no

such care taken of them, and a great many wild plants,

'instead of gaining by such artificial attentions, perish undei

them.
The subjoined list comprehends the mo.st interesting in

Carter's collection. The seeds are all sterilised to stop

sprouting, so they are useless for propagation.

Carrot, Calliopsis, Tagctes, Acroelinium (Sand Rose), Arctotis

(Golden Wheel), Amblyolepis, Calliopsis coronata, Centaurea,

CyanuB major and minor, Palafoxia, Pyrethrum, Sauvitalia
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Waitzia, Xigella, Hyoscyamus, Oxalia rosea, Scyphanthns, Papaver
album and ceruleum, Pampas Grass, Digitalis, Carraway, Silene
pendula, Gladiolus, Lychnis, Calampelis, Petunia, Eucharidium
coDcinnum, Gentian, Paulowniaimperialis, Whillatia, Eeveda, Dian-
thns barbatus, Linaria Anagalis, Amaranthus, Silene armeria,
Loasa aurantiaca, Nemesia Portulaca, Lophospemum, Escholtzia
crocea and tenuifolia.

The Umbellifers are put first. All are worth examining,
though not half have special beauty. The others are given
without any botanical or other classification. As stated

in the former article, the Composites, which are well repre-

sented in the collection, deserve special attention.

OTHER WORLDS THAN OURS.
A WEEK'S CONVERSATION ON THE PLUEALITY OF

WOELDS.

By Mons. de Fontexelle.

with notes by richard a. proctor.

THE SIXTH EVENING (continued from p. 370).

" npHE entire resemblance of the planets with the earth,"

X I continued, " which is inhabited, the impossibility

of conceiving any other use for which they were created,

the fecundity and magnificence of nature, the certain

regards she seems to have had to the necessities of their

inhabitants, as in giving moons to those planets remote
from the sun, and more moons still to those yet more
reaiote ; and what is still very material, there are all

things to be said on one side, and nothing on the other
;

and you cannot comprehend the least subject for a doubt,
unless you will take the eyes and understanding of the
vulgar. In short, supposing that these inhabitants of the
planets really exist, they could not declare themselves by
more maiks, or marks more sensible : and after this you
are to consider whether you are willing not to take their

case to be more than purely probable."

"But you would not have me," says she, "look upon
this tn i.p as certain as that there was such a man as

Alexander 1
"

• ^,,0 altogether, madam," says I ; "for tho' we have as

many pioofs touching the inhabitants of the planets as we
ca'i Have in the sitiiation we are, yet the number of these
proofs is not great."

" 1 must reiiouuce these planetary inhabitants," said her
Ladyship, interrupting me, " for I cannot conceive how to
rank them in my imaginntion ; there is no absolute cer-

tainty of them, and >et there is more than a probability;

30 that I am confounded in my notions."

"Ab, madam," says I, "never put yourself out of con-
ceit with them for that ; the most common and ordinary
clocks shew the hours, but those are wrought with more
art and nicety which shew the minutes. Just so vour
ordinary capacities are sensible of the difference betwixt a
simple probability, and an evident certainty ; but it is only
your fine spirits that discern the exact proportions of cer-

tainty or probability, and can mark, if 1 may use the
phrase, the minutes in their sentiments. Now place the
inhabitants of the planets a little below Alexander

;
yet

above many other historical facts which are not so clearly,

proved : I believe this position will do."
" I love order," says she, " and you oblige me in thus

ranging my ideas for me ; but, pray, why did not you take
this care before 1

"

" Because," says I, " should you believe the inhabitants
of the planets either a little more or less than they deserve,
there will be no great damage iu it. I am sure that you
do not believe the motion of the earth so fully as it ought

to be believed ; and have you much reason to complain on
that score 1

"

" Oh, for that matter," replies she, "I have discharged

myself very well
; you have nothing to reproach me with

on that account, for I firmly believe that the earth turns."

"And yet," says I, "madam, I have not given you the

strongest reasons in proving it"
" Ah, traytor !

" she cried, " to make me believe things

upon feeble proofs I Then you did not think me worthy
of believing upon substantial reasons !

"

" I only proved things," says I, " upon little plausible

reasons, and such as were adapted to your peculiar use.

Should I have conjured up as strong and solid arguments,

as if I had been to attack a doctor in the science 1

"

"Yes," says she; " pray take me for a doctor from this

moment, and let me have your full demonstrations of the

earth's moving."
" With all my heart, madans," says I, " and I own the

proof pleases me strangely, perhaps because I think it was
of my own finding

;
yet it is so good and natural that I

must not presume positively to have been the inventor of

it. It is most certain that, if a learned man was puzzled,

and desired to make replications to it, he would be obliged

to declaim at large, which is the only method in the world

to confound a learned man. We must grant that all the

celestial bodies in twenty-four hours, turn round the

earth, or that the earth turning on itself, imparts

this motion to all the celestial bodies. But that

they really have this revolution in twenty - four

hours round the earth is a matter which has the least

probability in the world, tho' the absurdity does not pre-

sently appear to our view. All the planets certainly make
their great revolution about the sun ; but these revolutions

of theirs are unequal, according to the distances of the

respective planets from the sun ; for the most remote ones

make their course in a longer time, which is most agreeable

to nature. The same order is observed among the little

secondarv planets in turning about a great one. The four

moons of Jupiter, and the five of Saturn, make their circles

in more or less time round their great planet, according as

they are more or less remote. Besides, it is certain that

the planets have motions upon their own centers, wnd these

motions likewise are unequal. We cannot well tell how to

account for this inequality—whether it proceeds from the

different magnitudes of the planets, or on the different

swiftness of the particular vortexes which inclose them,

and the liquid matters in which they are sustained ; but,

in short, the inequality is most undoubted ; and such is the

order of nature in general, that whatever is common to

many things, is found at the same time to vary in some
different particular.^."

" I understand you," says the Marchioness, interrupting

me, " and I think there is a great deal of rea>on in what
yon say. I am entirely of your mind, if the planets

turned about the earth, they would do it iu unequal spaces

of time, according to their distances, as they do about the

sun. Is not that the meaning of what you were saying V
"Exactly, madam," says I; "their unequal distances

with respect to the earth, their different magnitudes, and
the different rapidity of the particular vortexes inclosing

them, should consequently produce differences in their

pretended motion round the earth, as well as in

all their other motions. And the fixed stars, which

are at such a prodigious distance from us, and
so much elevated above everything that can take a

general motion round us—at least which are situated

in a place whence this motion should he very much
weakened, would there not be a very great probability

that they did not turn at all about us in twenty-four
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hours, as the moon does who is so near us 1 And should

not coiuots, which aro strangers in our vortex, and which

run courses so dill'crent one from the other, and with such

unequal rapidity, bo excused from turniui; round us in

the same space of twenty-four hours '! But no matter,

fixed stars, and comets, and all must turn round the

earth in twenty-four hours
;

yet, if there were some
minutes' ditVereiice in these motions, we might be con-

tented : and they all must make them with the most

exact equality, or rather the only exact equality which

is in the world, and not one minute more or less allowed.*

In reality, this matter is strangely to be suspected."

" 1 " says the lady, " since it is possible that this

grand equality shoidd be only in our imagination, I am
intirely convinced it is derived only fmrn thence. I am
very well pleased, that any position, which is against the

genius of Nature, should fall entirely upon ourselves, and

Qjat she should stand discharged, tho' at our expence."

{To be continued.)

TRICYCLES IN 1885.

Bt John Browning.

(Chairman o/ the London Tricycle Ciuh.)

A TRICYCLE RIDE.

OXE morning towards the end of last autumn I started

for a day's tricycle ride. Mr. Arthur Salmon, one of

the best riders in my club, accompanied me. We started

together fiom Reigate Hill at seven minutes past six in the

morning, at which time it was only just beginning to get

fairly light.

As we ran through Reisrate, the little market-place of the

town looked very pretty with the sun rising on it through

a slight mist. I can remember Reigate for nearly thirty

years, and I do not know any town which has been so

little injuied by alterations in that space of time. We
saw in the roads only a few men going to work. The
town itself looked asleep. Riding easily up the Woodhatch
Hill and swiftly down the further side, we quickly found

ourselves crossing Earlswood Common. The morning was

cool, with a strongish wind blowing from the north east.

This was somewhat a cross wind, but still considerably in

our favour on the whole. Cattle were seen grazing on the

common thr.iugh the mist, which, say what we will about

our climate, gives atmospheric effects which are the greatest

charm of an English landscape.

Fiuding the ironstone road in very perfect condition, I

expressed a wish that my machine could be geared up
higher. " Shorten your pedals," said my ready companion

;

and together, in a minute or two, we shortened them to

4i in. The effect was so pleasing, that very soon I

shortened them as much as possible to 4 J in., at which
length of crank I have ridden ever since, even on a
machine geared in. higher than I was then riding.

In less than an hour from the time of our staiting we
had passed through the long, straggling village of

Crawley, and under the sign of the old coaching hnuse,
" The George," whose sign-board spans the road, and
turning sharp round by the side of this hotel, we were in a

narrow way which a stranger would suppose to be a bye-

street of the villaoe, but is really the main road, through
Horsham to Worthing.
From Crawley to Horsham, our road ran through St.

Leonard's Forest. The greater part of the distance it

was strongly undulating, with a beautiful surface, neither

• He might have said " not one-tenth of a second."—E. P.

muddy nor dusty, and being made of a very rich iron-

stone, its colour was a deep red, which contrasted finely

with the thick foliage on either side. As the sun was

now gftting through tho mist, the shade was delightful,

and wo were sonn gli<ling along Roughey street, surc^ly

badly named, for it is an unusually smooth road, rutming,

for the last mile or more, mostly down hill, from Maple-

hurst into Horsham.
As we entered the old town, a few tradesmen were

taking down their shutters. We passed across a broad

green into a moderately wide street, and then found that

wa should have taken a narrow one, the br.ad stniet

leading out of the town, not into it. The plan of Horsham

is so ingenious that, although I have been there about

twenty time.s, I often make a mistake in passing through it.

Wo reached Horsham at 8.G a.m., having been just about

1 hour and 48 minutes, allowing 1 1 minutes for stoppages,

in riding the seventeen miles from Iteigate Hill.

Breakfast was ordered, and while it was being got ready

we went out and bought as many large peaches as we could

stow away in our wallets.

After breakfastii)g leisun^Iy, wc left Horsham at S..'!8,

taking the main road to Worthing. From llorsham we
went over a hilly road, through South water, to West
Grinstead, though we saw little of this village, as the

principal part of it lies just oil the main road.

Again, we rode on from West Grinstead, through Dial

Po.st and Ashington, to Washington Common, and here we
encountered the long steep hill which goes over the Downs.

Up this we rode—on my own part, though, assisted by my
hill-gearing, with ditHculty. When we had reached the

top, we thought we deserved our peaches. I should think

it is very seldom indeed that peaches are so delicious as

ours were.

As we were ascending the steej) hillon our left, right above

us lay Chanctonbury Ring, an old entrenchment, in a most

commanding position, surmounted by a fine clump of trees,

which can be easily seen on any fine day from Reigate,

a distance of upwards of thirty miles. While we were

riding up the hill, some farmers, who passed us in gigs,

offered to assist us. To their evident surprise, we overtook

them, said a few words to them, and then bade tiiem good-

bye. On a broad, loose road in this locality, I snid to my
companion, " Arthur, I think the other side of the road is

the best." " Oh, it's no use changing for that," he replied

;

"whichever side of the road you ha])pen to be riding on, the

other side is always the best."

Next we passed through Finden and Broadwater, over a

good road, mostly down hill, and rolling rapidly alt.ng the

High-street, our feet on the rests the greater part of the

way, we were soon at the pier of pretty httle Worthing.

Our time of arrival being 11.20, we found we had taken

rather more than two and three-(iu.irter hours to ride the

twenty miles from Horsham. This was the s'owest part of

our journey, but it was one continual succession of hills,

culminating in the steep climb over the South Dovins.

After a walk along the esplanade, through and round the

town, we had an excellent dinner of cold meats, tomatoes,

ic, at the Stejne Hotel, which I can strongly recommend.

Having been one hour and ten minutes iu the town, we

started again at 1 2 30, and rode on through Broadwater,

Hangleton, and Prtston, about thirteen miles to Li'tle-

hampton. This was about twelve miles of excellent road;

but, being desirous of getting another glimpse of the sea,

we found ourselves on the sea-beach, and had to ride

about a mile into Littlehampton, over shingle. Then we

rode up from the beach, wldch is about half a mile from

the town, through the High-street, past the queer old

Brewery, which resembles a wooden building on a Thames
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wharf, and is the principal architectural feature of the
place, through the town to the railway station, from whence
1 telegraphed home, and from there on to the chain ferry.

Crossing by this ferry over a narrow creek of the sea,

which is the mouth of the river Arun, the air felt iced,

after the heat and exercise on the land. We had landed and
ridden at least a quarter of a mile over shingle, when we
heard some one calling behind us, and, looking round, we
saw one of the ferrymen running after us. To save time,

we rode back to him, and discovered that the calculation

of the charge for carrying ourselves and our tricycles had
been too much for him, and that he had asked threepencp
too little. This sum I gave him, and, together with it,

mentally, my blessing ; for the delay in taking my tele-

gram, which could not be received until a train was
despatched, and the stoppage and crossing this ferry, not a

hundred yards wide, had hindered us half an hour.

Riding on again, we caught up with and passed a man on
horseback, who had crossed with his horse in the same
ferry-boat with us, and then we came upon a mile or two
of road loosely strewn with shingle, each stone being
round, smooth, and quite unbroken. I would sooner have
ridden through mud, but, striking in my power-gearing, I

pegged away, and was rewarded by coming upon an ad-

mirable road at last ; then we went on through Climping
and Flansham, and passed by the rising watering-placf,

Bognor. Without stopping, we rode through to Owinf.
About here we came in sight of Chichester Cathedral, ol

the top of the spire of which we had had glimpses several

times.

The Market Cross.

As we entered the town at 3.53 p.m. the sun was shining
full on the exquisite old market cross, which is the finest I

have ever seen, and directly behind it stood out the noble
cathedral and the curious church by its .side, both sur-

rounded by trees. Never having been in the town before,

I was so surprised at its beautiful appearance that I sat still

admiring it for a few minutes, and then went on towards
the cathedral as slowly as I could ride.

And now occurred the great disappointment of the day.

1 wished to have tea at an hotel, and then ride on towards
the New Forest until 9 or 10 p.m., or return home, riding

as far as possible before bedtime. But my companion had
an engagement which compelled him to return to Croydon
as early as possible.

We had ridden G3h miles in 9 hrs. 4G min., rather more
than 9 miles an hour, and our stoppages amounted to

2 hrs. 49 min.

Chichester Cathedral.

After taking tea very leisurely, we went and looked over

the Cathedral and strolled about the town, and then took

the first up train. Mr. Salmon went on to Mitcham, but I

got out at Horsham at about 7 p.m., and rode to

my home on Reigate Hill. Between Horsham and Crawley,

under the shade of the trees of St. Leonard's Forest,

it was difficult on a hilly road to push along fast,

but once out on the broad open plain leading to

Earlswood, though it was a pitch-dark night, I rattled

along and reached the town of Reigate at about ten

minutes to nine. Coming out of the darkness, the whole

town seemed to be lighted up, and people thronged the

market-place, in which a brass band was playing not

unmusically. Passing between the groups with a kindly

word here and there, I received in return an occasional

good night, and rode on up the hill, arriving at my home as

the clocks were striking nine, having ridden upwards of

eighty miles.

I was not in the least tired, and I could easily have
ridden twenty miles more, and would have done so had i

had a companion, so my ride was an easy one ; but since

then Hirst, of Croydon, has made me a new machine,

which is certainly faster than the Rucker, ridden by me on

this occasion, and very shortly I hope to get a Humber
Automatic Front-steerer, made lighter, with a higher

Cryptogearing. ,Such a tricycle would probably enablH

nie to travel nearly a mile an hour faster without in

creased exertion.

A far more powerful pen than mine would fail to

convey to my readers a tithe of the exhilaration I felr.

during the glorious ride I have so feebly described.

Writing at an interval of more than six months, the mere
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recollection of tho joyous speeil tuaiutained for the best

jiftrt of the W!iy witli the greatest ease, tho beautiful,

varied, and rapidly-changing scenery through which 1

passed, across Surrey commons and over Sussex downs,

through two quaint and picturesque old towns, three seaside

watering-places, and a beautiful cathedral city, as well as

for miles along the margin of the sea, has again quickened

my pulse, and set my heart longing for another day which

shall be its pai-allel, for I cannot hope to eclipse it. Faster

and fartlier in a day I may ride, but with a keener, a more

rapturovis, feeling of enjoyment—never !

CHAPTERS OX MODERN DOMESTIC
ECONOMY.

XXVII.—THE FRAMEWORK OF THE DWELLING-HOUSE.

STRCCTUKAL E.XAMPLKS (cOUtimied)

.

THE DISPOSAL OF HOUSEHOLD REFUSE.

TN our twenty-fifth paper* we had occasion to draw
attention to, perhaps, the most defective form of

frequent occurrence in the furniture of hydraulic apparatuf,

»-iz., the pan closet and D trap, and to point out one or two

ways by which the evils that arise therefrom can be cor-

rected. The Pan Closet, however, is by no means the only

kind of appliance to be guarded against in the choice of a

healthy abode. There is another type, known as the
" Valve Closet," which is prone to become almost as ob-

noxious within the dwelling-house ; but here there is a

range from decided unwholesomeness to perfect efficiency

in its mechanism, and a little caution must hence be exer-

cised during an inspection. We shall, therefore, give a

brief outline of what may not inaptly be compared to a

disease, its diagnosis, and treatment.

The basin of the valve closet is generally bowl-shaped,

and can thus be detected and distinguished at a glance

from the conical basin of the pan closet. Its outlet, at the

lowest part of the basin, opens into a box called the con-

ductor or valve-box, the orifice being closed by means of a

water-tight valve, which can be made to move to and fro

within the valve-box, by the action of the pull-up handle.

The result of this is that, upon driving the handle down,

the bottom of the basin is closed, and the last flow of water

from the supply-pipe rests at the bottom of the basin and

forms a water-seal. In case of accident, such as the dis-

charge of an excess of water, or a trickling down of water

through a defect in the cistern or supply-pipe, the basin

is provided with an overflow-pipe, which last has a

U-shaped bend on it, and opens into the side of

the valve-box. The valve-box is in direct communi-
cation with a dip trap below, from whence the waste

matters are driven into the soil-pipe. Now, the chief

defect in this class of closets lies in the overflow-pipe.

When the pull-up handle is used, the sudden fall of the

water from the basin into the trap beneath is often sufli-

cient, by the time the valve is replaced, to unsyphon the

water in the overflow-pipe, which thus remains empty,
and affords a patent passage for foul air from the valve-box

into the room. Another serious evil is to be apprehended
when the overflow-pipe opens into the valve-box in front

of the valve, instead of behind it ; for then, when the con-

tents of the basin are ejected, a small proportion is always
liable to enter the overflow-pipe, and decompose within its

U-shaped bend.

After all, it may be argued, the defects of the Valve are

so trivial when compared with the Pan type, that they are

* See this Joamal, Hay 1, 1885, p. 375.

scarcely worth while the trouble of investigation ; but it

must bo borne in mind that, in these matters the magnitude
of the error has but little w(>ight where disease-germs

influence tho scale. Hence it is obvicus that som>-ihing

must be done to enable tho overflow i>ipo to fulfil its

functions jierfcctly. One cure is to plug up the overflow-

pipe, and thus prevent its action altogether ;
by this means,

when any accident occurs, the water will 11' w over the tup of

tho basin, which should tlum be lipped to direct the overflow

into the "safe" beneath the closet, and from thence through

a warning-pipe into the open air. The overflow may with

advantage be disconnected from the valvebox anil made
to di-scharge directly into the s ife, or into the open aii-.

But two otiier methods are more usually employed : one is

to see that tho ovei flow-pipe opens into the valve-box

behind the valve, and to ventilate the valve-box by means
of a pipe through the wall into the open air away from the

vicinity of windows ; the other consists in the adiiitiun of

a small branch-pipe, generally called a service-iiipe, to the

supply-pipe, which leads to the overfl.iw inimidiately above

its bend, and thus causes it to be replenished with fresh

water every time that the handle is pulled up.

Such, then, are the errors of coiistruction in an ordinary

valve closet, and the ready expedients to be adopted in

case of necessity ; but, as we have already suited, valve

closets of good form may be employed with absolute

safety. Perhaps the best one as yet introduced into the

market, and which does not seem to be CHpaV)le of any
further improvement, is the "Lambeth Valve Clo.-et," as

manufactured by Messrs. Doulton & Co. Our foregoing

okservations, as well as the following explanaticjn, will be

more readily understood by a reference to the sulijoined

figure (Fig. 27). It may be as well in this j)lace to note

some of the extra advantages to be gained by the adoption

"xs:**^;^!-' fil^^^m

f:-;VL,'-:MC ii f" „-l '?:--.

riiit^R^""--iln

—ii*5r 'iisliiii*

Fig. 27.—Tlio Lambeth Valve Closet.

of this useful invention. The entire structure is so made

as to be selfcontained—that is to .say, it requires but two

joints to fit it into its (ilace within the house—one to the

soil-pipe, and the other to the water supply ; by this

means the expense of cutting away the floors, trironiing

joists, &c , is entirely dispensed with, and much otherwise

necessary labour saved.

The basin, C, is provided with a flushing rim, D, and

is so constructed as to ensure thorough cleansing with

each discharge of water. The valve is coated with an

earthenware facing, which thus contributes very largely

to cleanliness. The water is supplied through B, which
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is a " Doulton's Patent Regulating Supply Valve," and
is so ariaog-d as to give an after-flush -nithout the use
of a separate regulator. The overflow pipe, E, enters the
body of the trap, A, below the water-line, so that it can
never get out of order in the way in which the common
form of overflow pipe does invariably. The interior of the

tia(), A, is lined with a strong, smooth glaze, which is even
acid-resisting; its surface cannot thus become damagfd
by ordinary means, and at the same time facilitates

thorough flushing. In case of neces.sity, a ventilating pij)e,

H, can be taken to the trap, and an aperture for inspection,

G (which Consists of a pa'ent cap ground into the opening,

and so made that a slight turn either one way or the other

is sufficient to disengage or fix it perfectly air-tight), com-
pletes what we may with justice term the best appliance of

its kinH.

Totally difierent in type is the form known as the "wash-
out " or " flush-out " closet, which has been introduced for

the purpo-<e of providing an effective yet cheap substitute

for the valvate type which we have just reviewed. As a

matter of fact, they are not, as a rule, so cleanly as they
ought; to be. The closet basin is so made as to hold a

small qututity of water within its hollow, yet without anv
pan or valve; hence the opening has to be placed on one
side, and a considerable amount of flushing power is there-

fore required to keep the trap clear. In our next we shall

give a special illustration of this variety of closet.

THE EYOLUTIOX OF THE SENSE
OF BEAUTY.

By Cokstance 0. W. Naden.

(Continued from page 388.)

"\TTE have seen that the baby and the bird are much
» \ alike in the origin and nature of their love for

" pretty things." But the wsthetic faculty in man, though
Springing primarily from very simple germs, is subjected
ti) very numerous and complex influences, which increase
in number and in complexity as he advances in civilisation.

Savages, children, and un-ducated persons generally show
an aliuoNt unbounded love lor the brilliant and the novel.
The Andaman i>l.»nders paint one side I'i the face red, the
other geen. One tribe in South America had for its only
apparel a macaw's feather stuck in a hole at each corner
ot the mouth, and strings of shells hanging from noses,
ear.s, and under-iip=. Jn the cave-dwellings are found
hollowed stones, used by primitive man for grinding the
Ochres with which he painted himself.*

Why is it that we do not all keep our childish taste ;

that we tone down our carpets and wall-papers ; that we
pr.-fer an interior by Rembrandt to a gaily-coloured nurseiy
picture-book 1 Why do we not tattoo ourselves, punt our
faces red, blue, white, black, and yellow ; scar our cheeks
and di.stend our lips? And why do we care about, the
rambow and the clouds and the sea, which never seem to

awaken the slight? st emotion either in a bird or a monkey,
and very little in a savage ?

As civilisation proceed-s, and a leisure class begins to be
formed, energies hitherto needed for the maintenance of life

are set free tor its adornment. We are more and more
inclined to emp'oy ourselves in observing evanescent dis-

tinctions, half-shades and half-tones, sulitle lights which
n^eit into shaoows, subtle shadows which relieve masses of
light. G ariirg contrasts are sufficiently obvious, and have
ai,Tict*d enough attention

; and the very same natural love

* Tylor's "Anthropology."

of variety, which makes gaudiness pleasing to the savage,

inclines the civilised man to seek new and refined combi-

nations. In his search for a fresh sensation he becomes
unsensatioual. He begins to desire that his art shall be
true, as well as attractive and symbolic ; and perfect truth

can be attained only by the imitation of soft natural hues.

The human cheek cannot be adequately represented by a

splash of vermilion, nor the human eye by a dot of blue.

Accustomed to the prevalence of subdued tints, and to

the sparing use ot bright ones, the retina grows more and
more sensitive. It is oflended by the immediate juxta-

position of complementary colours, while gradation afl'ords

the perfection of easy enjoyment. The liner instrument
must be kept for finer uses. The razor is unfitted for the
function of a hatchet.

The aesthetic and emotional values of difTerent colours

now begin to be more definitely settled. Those at the red

end of the spectrum are associated with warmth and
pleasure ; those at the violet end, with coldness and com-
parative gloom. Tne golden splendour of the sun, the
gleam of sunlit water, the golden-brown or golden-green

tinge of the landscape on a bright summer day, the orange-

led of ordinary flame, the crimson of sunrise and sunset,

the scirlet, orange, or purple colours of summer and
autumn fruits ; all these belong to the family of reds, and
to "the warm precincts ot the cheerful day.' The
cloudless sky is indeed blue, but the prevailing tint

of a sunshiny day is certainly not blue, but gold.

Blue is associated with gloom and coldness, because

it is the last colour which remains visible when
the shadows fall. Yellow and red and green are

lost one after the other, and the prevailing tint of a

clear midnight is deep violet blue. It may also be noticed

that the brighter among the colours which belong to the

violet end of the spectrum are rarely met with in nature,

and displease, partly because they seem unnatural, and
partly because the nerve-endings are not tuned to their

special rate of vibration. Very brilliant blue or violet is

much more painful than the very brilliant red which
reminds us of sunrise and sunset, of m^untainasli btrries

and of poppies. Brilliant green is unpleasant in the same
way, while the tender greens of grass and trees can give

only a gentle and sober satisfaction. Even magenta would
doubtless be a delightful colour if we were accustomed to

magenta roses, but the cultured taste finds it stransie and
untrue. The highly-evolved organ, being in a state of

harmony with external nature, craves for less variety than

the imperfect and unstable organ, so that the most culti-

vated eye will demand little save what is supplied by the

environment.

But the utilitarian element has playpd a large part in

the evolution of that aesthetic faculty which finds its best

joy in the contemplation of the human form divine. The
hen-bird who preferred the most vigoious partner trans-

mitted her taste to her vigorous oflispring, so that the taste

went on increasing from generation to generation ; and
the same thing happened to man—at least, in his earlier

stages. In primeval days the race was to the swift, and
the battle to the strong, and swiftness and strength were
titles to all jiower, all glory, all honour. Full develop-

ment of the muscles, due proportion of the limbs, supple-

ness and ease of movement, a broad chest, an erect

carriage, were the primitive patents of nobility. They
were envied, praised, admired. The woman, though not

shaving the dangers of the chase and the field, had yet a

variety of occupations, and must be healthy and vigorous

that she might do her work and bear warrior-children.

Luxuiiant hair and healthy complexion betokened the

natural princess. The love of curved lines and of



Mat 15, 18S5.] KNOWLEDGE 41^

symmetry were confirmed by the curvatures and the pro-

portions of the body, and by the rhytliuiio action of the

muscles aud limbs. Weapons and tools, the pioducts and
the iustruments of this action, ;ii;ain niinistored to the

tiste for symmetry, and tauaht a regard for straii;htness.*

As time went on success began to depend upon mind
more than upon muscle, and the face, the index of intellect,

was more attentively studied. It was perceived that the

pn'jectina jaw, the receding fori'head, the high cheek-

bones, and the flat nose, with nostrils opening forwards,

are characteristics of the lower races, and that they
are generally associated with deficient intelligence. As
Hert)ert Spencer points out, "the ideal Greek head is not

only free from these peculiarities, but ])ossesses the oppo-

site ones." With its large facial angle, straight nose,

delicate mouth and chin, small cheek-bones, it is the very
antithesis of the primitive anthropoid ape. It is the type

of the god-man, if approach to the divine means recession

from the bestial.

And thus grew those glorious images of perfect health

and perfect beauty which move us to wor.ship in the

Vatican, on the Capitoline Hill, and in the UlHzi Palace

in Florence. We worship not Apollo, or Jove, or Venus,
but the great godde.ss Hygeia.

(To be continued.)

PIREARMS AND MILITARY WEAPONS
AT THE IXVENTIONS EXHIBITION.

IF there is anything under the sun that may be calcu-

lated to instil into the minds of the uninitiated a

keen appreciation of the difficulties that are to be over-

come to maintain our armaments in such a condition as to

qualify us for defending our shores, should occasion arue,

and at the same time to fill them with a wholesome dread

of war and its concomitant horrors, surely we have it at

the Exhibition which opened last Monday week at

South Kensington. As was indicated a fortnight .since,

Group XXV., embracing firearms, military weapons, Ac,
has as.-igned to it the place of honour, being the first

group to meet the visitor's eye as he passes the turnstiles

at the Exhibition-road entrance.

There are in all seventy-three exhibits in this section,

of which the first and, naturally, the most important, is

by the War Departujent. From the Royal Gunpowder
Factory, Waltham Abbey, is a case showing by models the

successive stages of the progress made in the manufacture
of the various kinds ot service gunpowders since 18G2
Specimens are also exhibited illustrating the manufacture
of compressed gun-cotton, such as is employed for sub-

marine mines (or torpedoes), and for Royal Engineer
field and siege purposes. In the same collections are

samples of electric lamps, provided with water-jackets, for

ilbiminatini^ the interior of buildings in which the manu-
facture of gunpowder is carried on. Besides these are
models of the largest cartridges used in 1SG2 and at the
present day.

From the Royal Carriage Department, Woolwich, comes
a 12-pounder gun, with hydraulic equipment, a hydraulic

lifting jack, and a portable forge for military service.

Toe centre of attraction, however, is in the selection sent

from the Royal Gun Factory, Woolwich, which, besides

* See Mr. Grant Allen's "Origin of the Sense of Symmetry"
(Mind, J a\y, 1879), and " .^Esthetic Evolatiou in Man" (Mind,
October, 1880).

other implements of destruction, comprises a 12-ton gun of

S-inch bore, which constitutes what has been described as

the l'rontis|)ieco of the exhibition. It is placed with its

muzzle towards the entrance, and has at the present time,

or had a few days since, shall we siiy, a grim signifi-

cance. It is constructed entirely of steel, and consists

of an inner core, or barrel, upon which are shrunk

a breecli-pieco and front hoop. Upon these are

shrunk the trunion rivets, and a tier of brtech-hoops.

The charge is tired by a vent sealing iKircussion luhe

ignited by a firing lock or liy an electiic current. The gun
tires a charge of lO.") lb. of cocoa powder, the weight of the

projectile being 210 lb. This ponderous mass has at the

muzzle a velocity of 1,970 ft. per second, which only drops

to 1,805 ft. at a distance of 1,000 yds., whero its force is

sufficient to enable it to penetrate armour 14 2 in. tliick,

its penetrating power at the muzzle being IG 3 in. The
lenoth of the bore is 204 9 in., the ])Owder chamber being
34.') in. long, and 10 T) inches in diameter. The gun is

riUed with o2 grooves, the twist increasing from the breech

to the middle of the bore, the other half being uniform

There is also a 20 in. " trepanning-liar," a boring tool for

removing the material in the form of a solid core, instead

of entirely in shavings or turnings, as is usually done. It

consists of a hollow steel cylinder about | in. in thickness,

the working end of wliich is furnished with a number of

cutting tools. A series of longicudinal grooves are cut on

the inner and outer surfaces. Streams of water are forced,

under high pressure, ahmg the inner grooves, serving to

lubricate the cutting edges of the tools, and forcing out

ou th« return journey along the outer grooves the ineial

cuttings removed by the tools. The Ijar is usually fixed,

and the work to be bored made to revolve, the progress

being about Sin. ]ier hour. It is stated that solid cores

as much as 32 ft. in length have been removed l)y this pio-

cess, eich core so removed bein^', of course, available for

( ther purposes, instead of being wasted as shavings, as in

the old process.

These and a number of o'her ap)ili>ince3, such as a

12 pounder gun, specimens of sights, and so forth, con-

stitute a remarkably interesting and inniructive collec-

tion.

The Roval Laboratory officials send a good selection of

models of cartridges, shells, fuses, and other ammunition,

but one of the most important exhibits it thnt .sent I'y 'he

Royal Small-Arms Factory, consi-ting, beside-* a ca-e of

sabres, rifles, and bayonets, of a number of Nordenfelt and

(iardner guns of ditl'erent sizes. Mac'dne huuh have

recently become of such great notoriety that it is certain

there will be a deal of attention bestowed up'in them The
Gardner gun is now so extensively ado|)ted into the Euyli^h

service th-it its efficiency, notwithstanding the many
charges brought against it as the outcome of recent tmut^les

at Abu Klea and near Suakira, may be fairly taken tor

granted. It is stated that in one .series of ex|)erinienta

1G,754 rounds were find with only twenty-tour cases of

jamming, the maximum rate of firing being 330 shots in

thirty seconds. There seems, indeed, ti be every proba-

bility that the unfortunate failures v/trt^ due rather to

imperfect cartridges than to any defect in the jjun it.s. If.

Certain it i-, however, that the chaiges should eitner he

proved or disproved, and it would be out of all leison to

condemn the autnorities fur their deiermiimtion to

suspend judgment until the return of the offi ers inte-

rested in the question. Sir William Armstrong has a

large exhi'iit, including a Catling yun »i h ten barr- la,

Cxpable of firing 1,200 bullets per minute with an eflecti^e

ranue ot 2, .500 yards, and at piactic>illy any elevation. A
stock of cartridges is placed in a circular frame fixed over
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the gun. A handle is turned, a cartridge is deposited in
each barrel, and aldiost simultaneously fired, the empty
casHs being ejected at the side. Thus, a man, having
sighted his gun, may go on grinding out, as it -were, death
and destruction around him. Such facts as these impart a
sombre interest to the foremost collection in the Exhibi-
tion. Sir William also exhibits samples of his 40 and
80-poiinder rifled breech-loading howitzers, and a mountain
gun, with its equipment divided into sections, and mounted
on a number of saddles, to illustrate the mode adopted in

transporting such munitions.

The Royal Engineer.s exhibit a collection of torpedo
appuratus, together with the appliances used in connection
tberewith ; and to those who saw a similar exhibit three
years since at the Crystal Palace some improvements will

be alrealy noticeable. There is also shown a large lantern,
made by a French house, for an electric search light. Lime-
light apparatus, such as is used for night-signalling, is

exhibited, together with a heliograph for day signalling.

Models of several forms of bridges—spar, pontoon. Arc.—are
displayed, together with a captive balloon.

The Nordeiifelt gun is independently exhibited, as are
also the Hotchkiss and Maxim gans, the latter of which is

worked automatically after the first shot has been fired.

The M^xim gun, we learn, will be worked in the grounds
on Wednesdays and Saturdays to demonstrate its powers as
an implement of destruction.

Messrs. Easton i Andersr n exhibit a working-model of
a hydro-pneumatic Moncrieflf gun-carriage (as applied for

land service), mounting an IS-ton gun, together with a
number of photographs of other forms of the carriage. The
Moncrieff carriage shows to some extent how far the
ingenuity of man has been called upon to assist him in his

effort to strike his fellows without risking his own safety.

A tali, solid parapet is built in front of the gun which,
when loaded, is mounted on rods piv..tted on the carriage,

at a considerable height, just overlooking the parapet.
When the gun is fired the recoil causes it to fall, the
supports simply turning round on their pivots. The gun
and carriage are then wheeled round on a circular track,
and the gun reloaded by men well sheltered against the
enemy's fire. The immediate fall of the gun after firing

also affords protection to itself, inasmuch as it frees itself

from the danger of being unshipped by a well-directed shot.

Having been loaded, it is again wheeled round into position,
and a small lever controlling a large reservoir of compressed
air is worked, with the result that the gun is rapidly raised
to its proper elevation. The sighting operation is per-

formed liy means of a pair of mirrors which are placed at
the oppisite ends of one of the gun-supports, so that
the oliicer in charge is under the parapet well out of

range.

Besides those exhibits to which reference has been made
there are, naturally, several cases of sportman's guns of all

sorts and sizes.and for every conceivable purpose; and, taking
all things into consideration, an honr or two might very
easily Vjb less profitably spent than in studying Group XXV.
at the International Inventions Exhibition.

A SECOND EDITION- of Mr. A. Arthur Eeade's book on journalism,
entit'ed "Literary Success" (of which a notice appeared on
p. 135), has just been i.ssaed by Messrs. Wyman & Sons. A number
of additions and corrections have been made, which increase its

vahie as a handbook.

Messrs. C.\sseli, & Co. will open their annua! exhibition of
original drawings in black and white at La Belle Sanvage-yard
early in Jane. Among the works exhibited wiil be the original
drawings executed by Mr. Frederick Barnard for hia " Character
Sketches from Dickens," published last autumn.

FIRST STAR LESSONS.
By Eichard A. Proctor.

THE constellations included in the twenty-four mnps of

this series are numbered throughout as follows (the

names being omitted on the maps, to clear these as far as

possible from all that might render the star-grouping less

distinct) :—

•

1. Visa Minor, the Little Bear
(a, the role Star).

2. Draco, the Dragon (a,

Thuhan)
3. Cepkeus, King Cephexis.

i. Cassiopeia, the Lady in the

Chair.

5. Perseus, the Champion {/3,

Algol, famous variable).

6. Auriga, the Charioteer (a,

Capella)
7. Ursa Major, the Greater

Bear (a, /3, the Pointers).

8. Canes Venatici, the Hunting
Dogs (a. Cor Caroli).

9. Coma Berenices, Queen
Berenice's Hair.

10. Bootes, the Herdsman (a,

Arcturus).

11. Corena Borealis, the Nor-
thern Crou-n.

12. Serpens, the Serpent.

13. Hercules, the Kneeler.
14. Lyra, the Lyre (a, Vega).

15. Cyanus, the 5'tt-aii (a,

Arided; ft Albires).

16. Pegasus, the Winged Horse.

17. Andromeda, the Chained
Lady.

18. Triangula, the Triangles.

19. Aries, the Ram.
20. Taurus, the Bull (o. Aide-

iaran; ti, Alcycme, chief

Pleiad).

21. Gemini, the Tu-ins (a.

Castor ; ji, Pollux).

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Cancer, the Crai (the

cluster is the Beehive).

Leo, the Lion (o, Begulus).

Virgo, the Virgin (n, i:^pica)

Libra, the Settles.

Ophiuchus, the Serpent
Holder.

Aquila, the Eagle (a, Altair).

Delphinus, the bolphin.

Aquarius, the Water Carrier.

Pisces, the Fishes.

Cetus, the Sea Monster (o,

Mira, remarkable va-

riable) .

Fridanus, the Piver.

Orion, the Giant Hunter
(a, Betelgeux ; /3, Pigel).

Cams Minor, the Lesser Doj
(a, Procyon).

Hydra, the Sea Serpent {a,

Alphard).
Crater, the Cup (a, Alkes).

Cori'us, the Crow.
Scorpio, the Scorpion (a,

Antares).

Sagittarius, the Archer.

Capricoj-nus, the Sea Goat.

Piscis Australis, the Sole-

them Fish (a, FomcU-
haut).

Lepus, the Hare.
Cohnyiba, the Dove.

Canis Major, the Greater

Dog {a, Sirius).

Argo, the Ship.

GEORGE ELIOT'S DOG.*
By Robert BrcnASAX.

AT this moment there appeared upon the scene another

individual, entering quietly through the drawing-

room door, which was partly open. The newcomer was a

dog, a splendid bull-terrier, who belonged to George Eliot,

and generally accompanied Lewes in his walks about the

neighbourhood. He came in with a languid wag of the

tail and a general air of importance, glanced patronisingly

at me, yawned lazily, and stretched himself on the hearthrug

at the feet of his mistress.

George Eliot— " The beasts that perish." Here is some-

body who, if he could speak, would express a strong opinion

upon that subject ; for he is wise in his generation, and
magnanimous almost beyond human conception. Do you
know what he did once before he was given to us 1 The

f I lend to whom he belonged had a little boy, who inherited

in full measure the predilections of the archetypal ape.

Lewes (parenthetically).—The true and only substitute

for Plato's archetypal Man '

George Eliot—One day, our friend had some acquaint-

ances to luncheon. As they sat together they were startled

by a sharp cry of pain from underneath the table ; and

lilting the edge of the table-cloth, they saw the small

human monkey squatted on the carpet, in the act of

* From the Xcic York Trilune.
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April 28 at lOi o'clock.

May 2 at 104 o'clock.

May 6 at 10 o'clock.

NIGHT SKY FOR MAY (First Map of Paik),

Showing the heavens as they appear at the following hours :

—

May 9 at 9j o'clock.

May 13 at 9^ o'clock.

May 17 at 9k o'clock.

May 21 at 9 o'clock.

slitting the clog's ear -with a large pair of scissors ! Out
crept the dog, panting and bleeding, followed by his little

tormentor. Papa, of course, was very indignant, and
seizing the child, who began to sob with terror, announced
his intern ion of administering condign punishment, which

he would have done instantly had not the victim interfered.

Waggi' g his tail (just as he in doing now, for lie knows
I'm telling aliout him !)thenoV)le fellow rose up, put liis paws
on the child's shoulders, and alieotionately licked his face

;

then lookinj; at his master, said plainly, in the canine deaf

and dumb al])hnbet, " Don't beat him ! plea.se don't ! He's

only an undeveloped human being ; he knows no better, and

—I love him !
" Could human kindness and magnanimity

go further 1 Yet I don't suppose you will contend that the

poor dog's loving instinct was tnou!;h to di.stinguish him
from the other " b< asts that perish ^

"

My.self— I'm not sure ! Why should not even a dog
have a soul like any other respectable Christian 1

Lewes—Why not, indeed ! I have known many so-

called Christians who have neither the amiability nor the

discrimination of this dog.

George Eliot—Then here we halt on the horns of a

dilemma. Every one with a large acquaintance among
decent and "gentleman-like" dogs (as Launce would put
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it) must admit their share in the highest humanities; and
whirit is true of them is true, to a (jreater or less extent, of

animals generally. Yet shall we, bf-cause wc walk on our
hind feet, ussume to ourselves only the privilege of im-
perishability'! Shall we, who are ev^en as they, though we
wag our tongues and not our tails, demand a special Provi-
dence and a selti-h s^alvation 1

Lewes (laughing)— Buchanan, like all young men, is an
optimist ! His spiritual scheme embraces every form of
existence, as well as the whole human race.

George Eliot-^And why, even, the whole human race 1

Go into the slums aniJ dens of the city, visit our prisons

and inspect our criminals, not to speak of the inmates of

our lunatic asylums ; and what do you find 1 Beasts in

human likeness, monsters with appetites and instincts, often

even the cleverness, of men and women. Are these
immortal s-ouls too, independent of physical limitations,

and journeying to an eternal Home ?

Myself— Certainly. There is no form of humanity,
however degraded, which is beyond the possibility of moral
regeneration.

Lewes—Optimism wiih a vengeance ! Optimism which
leaves out of sight all the great physical factors of
Euoral condact—hereditary disease, cerebral malformations,
thought-perverting congestions, all theeidless ills that flesh

is heir to. I'm afraid, after all, that the dream of a per-
sonal immortality is a selfish one. It would come, in the
long run, merely to the survival of the fittest, who would
build their heavenly mansion on a hecatomb of human
failure But there, we've talked enough of things at
present in.«crutable. Come out into the garden, and soothe
your mechanism with a cigar.

We left the Sybil to her meditations, and walked out
into the open air. As we strolled smoking along the garden
walks, we heard faintly, as from a distance, the murmur of
the great city.

"Do you really believe," I .<;aid presently, "that the
divine thought of Shakespeare was a mere secretion, and
that the last word of Science iwill be one of sheer negation
and di-spair ?

"

He looked at me thoughtfully, then watched the
wreaths of smoke as they curled from his mouth up into
the air.

" Man is predoomed to aspiration, as the smoke flies

upward. The last word of Science will not be spoken for
many a century yet. Who can guess what it will be ]

"

FLIGHT OF THE BUZZARD.

DURING my visit to the Southern States of America, I have
bad several opportunities of watching, under favourable con-

ditions, the flight of the buzzard, the scavenger of Southern cities.

Although in most res'pects this bird's manner of flight resembles
that of the various sea-birds which I have often watched for hours
sailing steadily after ocean steamships, yet, being a land bird, the
buzzard is more apt to give examples of that kind of flight in which
a bird remains long over the same place. Instead of sailing steadily
on upon outstretched pinions, the buzzard often ascends in a series
of spirals, or descends along a similar course. I have not been able
to tiu;e the continuance of the longest flights during which the
wings have not once been flapped, for the simple reason that, in
every case which I have attempted to do so. the bird has passed
oat of view either by upward or horizontal travelling. But I am
satisfied that in many cases the bird sweeps onwards or about on
unflapping wings for more than half an hour.
Now, many treat this problem of aijrial flotation as if it were

of the nature of a miracle—something not to be explained. Ex-
planations which have been advanced have, it ia true, been in many
cases altogether unt- nable. For instance, some have asserted that
the albatross, the condor, and other birds which float for a long
time without moving their wings,—and that, too, in some cases, at
greai heights above the sea-level, where the air is very thin—are

supported by some gas within the hollow parts of their bones, as
the balloon is supported by the hydrogen within it. The an.=wer to
this is that a balloon is not supported by the hydrogen within it,

but by the surrounding air, and in jast such degree as the
air is displaced by the lighter gas. The air around a bird
is only displaced by the bird's volume, and the pressure
of the air corresponding to this displacement is not equi-
valent to more than one five-hundredth part of the bird's weight.
Another idea is that when a bird seems to be floating on
nnmoving wings there is really a rapid fluttering of the feathers of
the wings, by which a sustaining power is obtained. But no one
who knows anything of the anatomy of the bird will adopt this
idea for an instant, and no one who has ever watched with a good
field-glass a floating bird of the albatross or buzzard kind will
suppose they are fluttering their feathers in this way, even though
he should be utterly ignorant of the anatomy of the wings. More-
over, anyone acquainted with the laws of dynamics will know that
there would be tremendous loss of power in the fluttering move-
ment imagined as compared with the effect of sweeping downwards
and backwards the whole of each wing.

There is only one possible way of explaining the floating power
of birds, and that is by associating it with the rapid motion acquired
originally by wing-flapping, and afterwards husbanded, so to speak,
by absolutely perfect adjustment and balancing. To this the answer
is often advanced that it implies ignorance of the laws of dynamics
to suppose that rapid advance can affect the rate of falling, as is

implied by the theory that it enables the bird to float. Xow, as a
matter of fact, a slight slope of the wings would nndonbtedly pro-
duce a raising power, and so an answer is at once obtained to this

objection. But I venture to assert, with the utmost confifience,

that a perfectly horizontal plane, advancing swiftly in a horizontal
direction at first, will not sink as quickly, or anything like as
quickly, as a similar plane let fall from a position of rest. A
cannon-ball, rushing horizontally from the mouth of a cannon,
begins to fall just as if it were simply dropped. But the case of a
horizontal plane is altogether different. If rapidly advancing, it

passes continually over still air; if simply let fall, the air beneath
it yields, and presently currents are set up which facilitate the
descent of the fiat body ; but there is no time to set up these aerial

movements as the flat body passes rapidly over still air.

As a matter of fact, we know that this difference exists, from the
diilerence in the observed behaviour of a flat card set flying hori-

zontally through the air, and a similar card held horizontally and
then allowed to fall.

I believe the whole mystery of aerial flotation lies here, and that
as soon as aerial floating-machines are planned on this system, it

will be found that the problem of aerial transit—though presenting
still many diflienlties of detail—is, nevertheless, perfectly soluble.

—

E. A. Proctoe, in Newcastle Weekly Chronicle.

A SUGGESTION has been made for the establishment of a British

Textile Institute. Any one desirous of co-operating in such esta-

blishment, either by becoming a member of the Institute or other-

wise, may communicate with Mr. Ashenhurst, of the Bradford
Technical College, who will supply all needful information.

Ox Tuesday, 5th inst., Mr. C. V. Boys gave a lecture at the Royal
Victoria Hall, Waterloo Bridge-road, on " Light and Colour."

Colour was shown to be a property, not of coloured bodies, but of

the light by which we see them. This was provt-d by a row of

papers, coloured when seen by magnesium light, but appearing
black or grey by the light of the yfHow sodium flame. Various
dyes, indistinguishable from each other or from ink by this yellow
light, were used for painting on a white screen. The gas was then
turned up. and bright colours became visible. The next step was to

produce a spectrum by bending aside a beam of white light with a
prism. To show that there was no colouring matter in the prism,

white light was reproduced by bending the beam back to its

original direction with a second prism. The eiiect of red glass in

stopping the green rays, and of green glass in stopping red rays

was shown, darkness being caused by passing the beam through
both glasses. The action of the colours used in painting is like this :

they reflect to the eye coloured light because they have robbed the

white light which fell on them of one of its constituents. Thus we
get black by mixing paints of all colours together. When, however,

we mix, not paints, but coloured lights, so that one light is added
to another without anything being destroyed, we get white. This
was done by rotating a disc with coloured sectors, so that before one
colour had time to fade from a given part of the retina, another
colour was presented to it. The result was that the disc appeared
white. Mr. Boys wound up by showing the effect on coloured
objects of various brilliant monochromatic lights.
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Ctiitoitnl (gossip.

I sixcsRKLY hope that every one interested in technical

education—and especially the members of the various City

Guilds, whose funds are beins; so merrily spent for them

—

will read the admirable address delivered by Dr. Percy

before the Iron and Steel Institute on the GtK insUint.

Here are words which may well be pondered over by those

who are being led by the nose by an astute clique wholly

and solely (or their own protit :

—

Of the advantaire of special instrnction adapted to special

artificers, in addition to what thev could acquiro in the ordinary

practice of their respective arts, there conld not, ho presumed, bo

two opinions. But, on the other hand—and this was the point to

which he desired to direct particular attention—he contended that

there was a largo nuniber of artisans who would not bo rendered

more competent by instruction of that kind. In support of this

contention he adduced file-cutters by way of example, and others,

whose sole industrial work was the performance of one and the

same mechanical operation. Nothing in the way of manipulation

was more calculated to excite surprise and admiration than the

marvellous' skill which a file-cutter displayed in the practice of his

art. This was. indeed, an illustration of technical education in the

troest sense. It wonld puzzle some of those gentlemen who talked

so glibly and profuse y about technical education to suggest an

improvement in that of the file-cutter. Let him be satnrated with

knowledge of all the mysteries of iron and steel, and he certainly

would not in consequence become a more skilful artificer, any more
than wonld a sculptor by being informed that the marble on which

he operated was composed of carbonic acid and lime.

The plain common sense of this must commend itself to

every impartial person ; but, of course, " Central Insti-

tutes " and the like are established for the benefit of the

teachers ; that of the taught being a very ancillary

matter indeed. The Science and Art Department doesn't

give instruction in file-cutting, though !

a lesson out of hi.s bonk in mattor.s like the.'so. It is very

silly of them ti> kill the geesi! that liavo for tlie last year or

two laid them such an abundance of golden ejigs.

The attempt of the Royal, Noble, and Right Honour-
able showmen at South Kensington to imitate the dignified

and honourable tactics of the directors of the opposition

exhibition at Norwood, seems to be exciting disapproba-

tion and indignation in the very outset. Pr^.suuiably,

because the public has been apparently content to be

deluded into visiting the Crystal Palace under the false

pretence that the admission is only one shilling (the fact

being that the visitor is stopped at every turn to pay Gd.

extra for this, .3d. extra for the other, and so on), the

exilted propri-tors of the show at Brompton appear to

have thought that &soup';on of quackery in their advertise-

mt-nt would "draw" equally well. Here is their own
announc=in)ent, cut from pige 3 of their official " Railway

Guide and Route Book " :

—

Intf.enatiox.4l Inventions Exhibition, 1885.—Season tickets,

one guinea each, admit to all parts of the Exhibition, including the

Boyal Albert Hall and the Koyal Pavilion, and are available for the

whole duration of the Exhibition. Holders are entitled to witness

the opening ceremony (May 4th), and to visit the E.thibitiou every
day (except Sunday).

From letters which have appeared, however, it would
seem that the absolutely unqualified words, "the whole
durafion of the ExhiVjition," and " every day (except

Sunday)," must be taken to mean that on four fete days

(two Wednesdays and two Fridays) the happy possessor of

the i-easoij-ticket will be again calUd to |.ay for his ad-

mis-ion after 6 p.m. ; and that, save on similar extra

payment, he will be excluded from the Altiert Hall on six

W>-dnesday aiid two Saturday afternoons, and on all

Wednesdays after 6 p.m. As they seem to have gone

permanently into the show business, the Commissioners

might with advantage consult Mr. P. T. Bamum, and take

AxoTiiER particularly paltry piece of sha'p practice, too,

1 discovered on Friday last, when I paid my own first visit

to the show. A great parade is made, in the iHicial guide,

of an alleged boon conferred on tlio public, which is set

forth (pp. 2G and 27) in the following words :

—

By special arrangement with tho railway companies, a scheme
has been made available within a radius of twonty-fivc miles (or

thereabouts) by which joint tickets can bo obtained at the stations

named in this Guide, such tickets to cover the entire railway

journey (hy the shortest nvailahle route) to and from South Ken-
sington, the use of tho Subway, and admission to the Exhibition.

Would, or could, any human being, reading the words

"The use of the Subway" above, come to any other con-

clusion than tli:it the railway tickets enabled their pur-

chasers to proceed straight from the station l>y the covered

way into the Exhibition without further fee or charged

And yet there is a tr.rnstile with a penny toll (! ! !) to be

paid both on entering the building and leaving it. It is to

be hoped that someone, finding himself thus further mulcted

for what he hasalreaily paid under an implie i contract, will

try this matter out in the county court ; in fact, I am not

quite convinced that the issuers of the announcement I have

copied above do not bring themselves within the four

corners of the Statute 24 & 2.5 Vict., c. 9G, s. 88.

When once in the building there is a good deal to

interest the visitor—notably in the exhibition of recent

improvements in implements of warfare, in the de])ariment

of machinery, ifco. Jluch, however, shown is familiar

enough, while the old nuisance of refreshment-rooms,

bottled beer, buns, and eating and drinking all over the

building exists in full force ; and the cigarette-stall, with

its gaily-attired female attendants and the like, is not

wanting to accentuate the Cr.iiiorne element, so patent the

moment the galleries are quitted and the grounds entered.

In fact, disguise it as they may under a cloud of high-

sounding language, the Commissioners are merely com-

peting with other caterers for |)ublic amusement, and while

supplying those interested in applied science with a certain

quantity of material which will really repay inspection, bid

even higher still for the patronage of 'Arry and Hanner-
mariar in their " evenings out."

iifbifius*

SOME BOOKS ON OUR TABLE.

The Ladi/'s Journal of Decoration. Vol. I., Part I,

(London: H. Vickers.)—Ladies who desire to make their

homes artistic aid tieautiful without extraneous aid, will

welcome the remarkably cheap serial of which the first

number lies b^fore us, crowded as it is with capital designs

for fans, p'aques, tapestry, embroidery, jiainting, etching,

and other aids to the adornment of the interior of a house.

If we rnay accept the first number as an earnest of whut is

to come, we may well look forward to a really valuable

contribution to the economical ]iursuit of art for the

purposes of domestic decoration.

A^eiv Commercial Plants and Drugs. By T. CllRISTY,

F.L.S., &c. (London : Christy & Co. 188.5.)—Those

interested in economic botany will find in Mr. Christy's
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pamphlet a description of various recently-discovered

vegetaV)le substances, useful either as foods, in the arts, or

as medicines. A coloured plate of the Kola-nut forms the

frontispiece.

In the Watches of the Nvjht : Poems. (In eighteen

volumes.) By Mrs. Horack Dobell. Vol. VI. (London :

Remington i Co. 1885.)—Here the authoress has it out with

her critics, some of whom, in 'Arry's refined phrase, "get it

hot." This is the way that Mrs. Dobell deals with one

unfortunate creature, whose Bceotian duluess must have

prevented him from recognising the Divine afflatus in her

" poetry " :

—

Had he been—Inim I hum ! hum !—so that his eyes

Were slightly "obfuscated" !—and his brain

Rather too wandering to be quite as wise

As usual— but this point we will not strain.

How that critic will writhe when he reads this refined

—

if scathing—sarcasm !

^^ ^^^^C^

" Let Knowledge grow from more to more."

—

Alkked TKNNVooti.

Only a small proportion of Letters received can possibly be tn.

terted. Correspondents must not le ogended, therefore, should the>7

letters not appear.

All Editorxal communications should he addressed to the Editob oi

Snowledgk ; all Business communications to the PcBLISHEES, at the

Ogice, 74, Great Queen-street, W.C. If this is not attended to

DELAYS AEI.SE FOB WHICH THE EdITOB IS NOT BESPONSIBLE.

All Remittances, Cheque:,, and Post Ogice Orders should be madt

payable to Messes. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.

No C0MMDNICATI0N8 AEE ANSWEBED BY POST, EVEN THOUGH BTAUFEB

AND DIEECTED ENVELOPE BE ENCLOSED.

THOUGHT AND LANGUAGE.

[1703]—The concluding sentence of No. VIIL on this snbject

(p. 36C) expresses exactly my opinion. " Articulate speech has

grown up with the mind of man, and could not exist without it."

But above I read, "his mental superiority nhich hat been attained

in the struggle for existence." The words I have italicised beg the

whole question. Let others judge whether it has been proved that

this »'a.s so attained. I think otherwise.

Later, it is written that language is to man as the evil smell is to

the skunk. Why not say man is to language as the elephant to

his trunk ?

" All animals that have survived have been enabled to do so in

virtue of developing a protection against adverse surrounding

circumstances.

"

Is this so? I thonirht it was the contrary, i.e., that there are

myriads of species which have no special—certainly no imitative

—

development, and relatively few which have. What is the dcreloped
" protection against adverse surrounding circumstances " possessed

by the lion, whale, eagle, crocodile ? I cannot even admit that it

is strength ; the tiny monkey, the fly, the flua, the worm, have no

defence whatever, yet survive.
" Development in man has taken place by way of the nervous

system ; he has gained brain force." I say again, it is not demon-

strated that he got his br.ain-force by development. I in no way
advocate " the special creation of man." I simply say that, given

man, there you have everything potentially which he has since

advanced to ; that he has developed language, not language him

—

I.e., I differ from the writer as to which is cause, which effect.

As to survival—is there not a tendency to underrate the obstinate

fecundity of nature ? Herodotus tells us (Lib. II. c. 66) that there

would have been no cats in Egypt had not the toms killed all the

kittens ; also that the cats wonld have eaten up the country but

for the same thing. These app.arently contradictory statements are

thus reconciled. The male cats found the f(^malcs drove them

away when they had kittens. The toms, disliking this, killed the

kittens, and so obtained restitution of conjugal rights. He says" the

kittens" simply, which logically means "all the kittens." But, of

course, a few must have escaped ; and it was these few only—not,

" the fittest," of course—whicli sufiiced to keep up the race in great

abundance. Here was a peculiarity developed by a species, tend-

ing more to its extinction than its survival.

I beg to add that Herodotus tells us also there were tribes of

men in his time who had no language—were atpuroi. How did

these survive ?

" The elephant alone has a trunk ; therefore he has survived."
" Man alone has articulate speech ; therefore he has survived."

I declare that these two statements are exactly parallel.

In a word, I asserted, in my first letter on this subject, that

man's position is due to his mental superiority alone (however

attained or manifested). This is taught in this paper, No. VIII. ;

but (I cannot help saying) it seems to me there has been a slight

change of front. I certainly did not attack what I myself maintain.
Hallyaeds.

DARK TRANSIT OP JUPITER'S IVth SATELLITE.

[1704]—In last week's Knowledge we had a letter from Captain

Noble, communicating the results of Dr. Spitta's observations of

the transit of the IVth satellite of Jupiter, on the 18th ult.

Having witnessed the event with a 3J-inch Wray, of most excel-

lent definition, and being favoured with one of the beSt nights for

seeing Jupiter, as well as for dividing close doubles, I give thi^

results :—Turning my glass on Jupiter at 9 p.m., I found the

satellite near the centre of the planet; in colour, it seemed of :i.

deep neutral tint. I thought, at first, it had an oval form, with its

major axis pointing north-west.

Getting into that state of repose necessary for critical observa-

tion—mind and eye becoming only a register of what appears— the

disc of the satellite seemed cjuite round.

When one-fourth of distance from rim its colour seemed toned a

little with the colour of the belts, and fainter; at one-sixth from

rim it was becoming difficult to hold in colour, and had no percep-

tible difference from colour of belts ; shortly after this I lost it.

1 turned the instrument on the doubles o Cancri, <5 Gemini ; both

were well seen, but I could not find the lost satellite again. I did

not wait to see it come. G. L. Bkown.

ADULTERATION OF DRUGS.

[170.j]—In your "Editorial Gossip" (Knowledge, April 21,

1885), speaking of fraudulent substitution, you say :
—

" This is akin

to the behaviour of a chemist who makes up a prescription (on

which the life or death of the patient may hang) with adulterated

drugs."

To knowingly dn snch a thing is, indeed, most reprehensible ;

and I do not think I exceed the truth in saying that a very smab
percentage of chemists can he found who would lend themselves tn

wilful adulteration of any kind. But let us for a moment inquiic

into the real meaning of making up medicines with drugs whicli

can be guaranteed pure. The Materia Medica includes roots, bark.*-,

leaves, gums, resins, and many other natur.al products, botli oi

home and foreign origin, all of which may be, and often are,

adulterated before they leave the countries producing them. In

addition to these, the name of chemical products is legion, any of

which may, by accident or design, leave the hands of the largf

manufacturing chemist in an impure state. There must always bn

many things which the retail diuggist mnst purchase, since it i"

idle to suppose that he can, for instance, grow his own poppies and
obtain therefrom opium of his own manufacture; so also is ii

ecjually impossilile for him to make his own carbonate of soda and

snch things. What, then, nuist he do in order to be sure that h"

never administers to any ]ierson in a medicine substances other

than those ordered by the doctor ? Simply this : he must care-

fully analyse all things which lie buys before putting them into

stock. Now, this means that lie must be a skilful analytical

chemist and a good botanist. To bring the retail druggist up t.i

this standard has ever been the aim of the Pharmaceutical Society.

But if the public wants the pharmacist to be a specially educated
man, it is only fiiir that it should offer something in return. Tlu-

only possible way to do this appears to me to be to grant to qualified

men a monopoly of the sale of drugs and medicines. By granting
this to chemists as a class, and at the same time insisting upon
their being res])()usible for the purity of their wares under a heavy
penalty, the imblic will be, indeed, benefiting itself. The ill or
dying will not lose their last chance by the failure of a remedy at

a critical moment, and the public will get its medicines pure in

sjiite of itself.

At the present time, the passing of the Pharmaceutical ex-

aminations merely confers on a chemist the right of placing the
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words fiifmisi ami urugi;i[--t
"' over his door, ftiid of sellings I

scheduled poisous. It is competent for any person, no matter how
\

iUitemte, to open a shop resembling a chemist's in the most minute |

particulars, and carry on a trade in drugs, providing he does not
infringe the two above regulations. Grocers and otliers also sell

drugs of whose composition they are usually supremely ignorant.
Now all this is deceiving the people. I contozid that the public

generally should not be allowed to buy impure Epsom salts any
more than impure morphia. The reason for this is, as has bo«n
well said, that whereas the public can form a rough estimate of the
parity of its fo<^id by taste, smell, and appearance, it is absolutely
powerless in the matter of its drugs. It would buy, unconsciously,
quinine mixed with, say, morphia, and the coroner's verdict of
"death by misadventure" would be no satisfaction to the bereaved
relatives of the deceased. You certainly run the double risk of
getting poisoned, or of getting inert medicines, unless you confine
the sale of drugs to competent men who have scientifically

examined them before offering them for sale.

I fancy that by bringing to your notice the above facts I am,
while apparently fighting for a class, really dealing a blow for the
general good.— Yours obediently, T. Faw.s.<ktt.

[Are we to understand that, when drugs become effete and in-

operative from age, druggists (wliolesale and retail) throw them
away .' Mr. Fawssett's letter contains the germ of what seems to
me an excellent idea : I mean that of making the sale of medicines
And poisons a practical monopoly, and greatly increasing the per-
sonal responsibility of those to whom it is granted. This principle
is already in operation with regard to intoxicating liquors. Free
trade in active and powerful medicines does seem a terrible

mistake.

—

Ed.]

MANUFACTURE OF CRYSTAL SODA.

[1706]—In reply to E. Jackson's question in your last issue as
to how crystal soda is made, I may say that it is made by one of

two processes, both of which are carried out on a very large scale,

and both of which commence with the same raw material, viz.,

common salt—sodium chloride.

1. The Leblanc Process :—The salt is heated on a furnace bed
with sulphnric acid. Sodium sulphate (salt-cake) is formed, and
hydrochloric acid, used for making bleaching powder, is evolved.

2KaCl -I- H.SOj = Na.,S04 -I- 2UCI.
The salt-cake is then heated in large revolving furnaces with

small coal and limestone. The fused mass is poured into iron
harrows and allowed to cool. This product, or "black ash," con-
sists of a mixture of sodium carbonate and calcium sulphide,
besides many imparities. The following equation explains its

formation.
Na:S04 -I- Calez -i- 4C = Na..C03 -I- CaS + 4C0.

The sodium carbonate is then extracted by treatment with warm
water, in which it is very soluble, the calcium sulphide remaining
behind as a mad at the bottom of the vats. The solution is drawn
off, settled, and evaporated nearly to dryness, the solid matter
drained and then calcined. It is then known as soda-ash. This is

dissolved in hot water, allowed to settle, and then run into crystal-

Uzing cones. Here the " Soda crvstals "

Na^COs + lOHjO
separate out, and after draining are sent into the market.

2. Solway's Ammonia. Soda process.—In this process the brine,

i.e., solution of salt, is saturated with ammonia, obtained from gas
liquor by boiling with lime, and the solution thus formed treated
i n high towers with carbonic-acid gas. The slightly soluble bicarbo-
nate of soda is precipitated, allowed to drain, and ignited, thus
yielding a very pure soda-ash, which is then treated as above. The
formation of the bicarbonate of soda is shown by the following
equation

NHj + XaCl -I- CO2 + H.;0 = XaHCOj + XH4CI
Then on ignition

2 XaHC03=Na2C03-HH20-t-C0j
The ammonia used can be, to a great extent, recovered.

CnEMI.ST.

IDIO—XOT HETERO—CENTRICISM ; THE SCIENTIFIC
RATIONALE OF THE UNIVERSE.

" The proper study of Mankind is man."

—

Pope.

[1707]—Though, hitherto, I cannot certainly plume myself on
success in rendering intelligible to the editor, or readers of Know-
ledge, the data of Hylo-Idealism, perhaps no objection will be
raised by the former to the insertion of one more attempt at this

scientific and crucial synthesis—naive and self-evident as any other
truism, seen, when fairly grasped, to be incontestable. The whole
crux rests on the idiotism—the plain, commonplace matter of fact
that the world, as we see, or think, or know it, or in other words,

thought and its objects, can bo notliing else than a plunmrn'Mon or

idea of our own sense and thought mcchanisni, and henco a closed

autopsy or auto-niiirphosi.s. .So tluit, in " reality," or "ideality,"

—

style it as we will— no sucli entity as thing or object e.vists for

cognition at all ; each object receiving asselfment ere amalgamated
with our personal consciousness or egoity ; outside which is not

even the " reign of chaos and eternal night," but of blank nullity

itself. We thus never reach knowledge of Ihing.s in tlieniselvos, i.e.,

their own nature, but only states of our own conaciousnosH, fabri-

cated out of "substance" Locke already terms "I know not

what,"by ourownsensifacietit and nientifacient organic machinery.

Bishop Berkeley certainly was a mystic, and his Absolute IdealiHUi hits

really no (ocii-s- standi whatever, as aptly stated in the editorial note

to"C. N.'s" reply to the vulgar realism of "J. S." (y«. John

Smith ?) [1G81]. l!ut still this impracticable visionary, like others

of his kidney, as Kepler, Columbus, Ac, has his legitimate rank in

the hierarchy of discovery. He did prove to tho satisfaction of

subsequent philosophers like Uunie, Kant,* &c., as well us of

common sense, that the eccentric excitant of sensation can im-

possibly resetiiblo the centric sensation itself. And this formula,

when reduced from the absolute or ontological to the relative or

phenomenal sphere, yields all results contended for by hylo-

ide.alism. We are thereby landed in tho sure and certain faith that

the only universe —abstract or concrete—to which human sense or

thought has access is a brain-created one, and Ihoreforo must
necessarily be a process from tho self in which tho not-sol I', before

aiiperception, must be absorbed. Tho " to ntii'" islhu.s i-ediu-rd tothe

ghostly, apparitional, or phenomenal standard of which the cere-

bral convolutions, or cnrli:r cerebri, are the real manufactory ; idea,

vision, spectrum, ghost, phenomenon, apparition, phantom, &c.,

are rigid synonyms and correspondences. The only difference

between ordinary, work-a-day experience and such night-side forms

of Nature as the brain-coinage of tho appju'itions in " Macbeth "

and " Hamlet," is that normal sight and sense proceeds from a

sound, while abnormal visions are evoked by an unsound

sensorium. The metaphysical media between mind and matter

(vesiculo-neurine), from which latter, in the guise of "sub-

stantial forms" and "intentional (notional) species"-—a terfium

qvid invented to salve the supposed passivity of body or

matter—even the sensationalism of Locke is not exempt, are

clearly only a malconception of the automatic special function,

or proprc vie, to use Biehat's idiom, of the grey or cellular structure

of the hemispherical ganglia. The moral of this theory is that a

healthy body or brain is the essential physical basis both of a

healthy mind and of cosmical order, wliich is the mind's creature.

Chaos, not cosmos, must be evolved when the ojjicina niundi is out

of gear, and hygiene is thus seen to be the complement and tye-

beam of the sciences. Kant, who originated, though more as

adumbration than entelechy, this auto-centricism, compares the

"wheel-about" it executes to that of Copernicus when he sub-

stituted Helio-centricism for Geo-centricism in astronomy.
Robert Lp^wins, M.D.

[As Dr. Lewins persists in his idea that his theory has not been

properly apprehended, I have yielded to his request to insert this

reiterated exposition of it. It must, however, be distinctly under-

stood that—for reasons more or less plainly hinted at on previous

occasions in these columns—nothing more on this subject can be

admitted.—Ei).]

TASTE.

[1708]—In reply to letter 168-4, I do not think your correspondent

has at all hit the mark with regard to taste; but I do net know if

it has ever been satisfactorily defined by any one. With regard to

the engravings given, I am not quite sure that the picture-frame,

No. 3, is not shown in as good taste with irregular margin, as so

stiff a pattern would be with regular margin, say by duplication of

the right-hand side, and bottom for the left-hand side and top.

Neither is it certain that tho nave (Fig. 4) is in bad taste because

it is not symmetrical. With regard to a purely geometrical figure,

as the Ionic capital (Fig. 2), the arguments offered would, perhaps,

hold good. With regard to the Corinthian capital, this associates

itself with a tree or plant, and to see tliis reversed is an anomaly.

The face, also (Fig. 1), has a distressed look, as from toothache;

these, of course, in an ornamental sense, would be in bad taste.

And i have no doubt that natural and pleasurable afsoci.ation has

much to do with taste. I entirely disagree that things on the

same level should be symmetrical to be in good taste, although

symmetrical things may be so.

This is very evident in the ornamental products of the Japanese,

a nation notorious for taste even in the cheapest and commonest

* Schopenhauer, indeed, asserts that tho leading doctrines of

the "Critique of Pure Reason" are merely plagiarisms from the

transcendentalism of Berkeley.
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manufactures; and tlio Japanese rarely make two sides of any-

thing entirely symmetrical, except at most in the extreme outline.

Thus, in a cabinet he makes one door higher than the other, and in

these articles of taste every drawer is of different size, and every

surface of different ornament. Among the superior middle-class a

lady devotes great attention to the taste of her drawing-room, and
I think every one must admit the prevailing good taste in this.

And if we mark the instances of bad taste, it is generally from

stiffness—geometrical or symmetrical patterns of the carpet and

paper. Pictures placed in perfect order, commonly one large

picture and a pair each side at equal distance and height, table in

centre of room, sofa with a similar chair on each side, &c., whereas

great taste may be found where symmetry is strictly avoided.

Trom observation, I think certain conditions of good taste may be

defined. 1. An article should be adapted to the purpose it is

intended for. 2. Prevailing ornamental parts should refer to plea-

sant associations in nature—thus, the female figure in early woman-
hood, merry children, swans, deer, flowers, or combinations of

these, always placed in ]irofile, or partly so, not to appear of sym-
metrical outline unless there is great projection so as to obtain

oblique view. 3. Natural or semi-natural objects adapted to art

ingeniously. W. P. Stanlkv.

"DE GUSTIBUS."

[1709]—May I trouble you with a few comments on the instances

adduced by " An Old Draughtsman" in support of his theory con-

cerning the principles of taste (letter 1081) ?

Pig. 1. This sketch is unsatisfactory owing to the, to say the

least of it, dispiriting association of ideas it calls forth. Fig. 2.

In all the great examples of the Ionic order the two volutes of the

capital are symmetrical ; therefore, as the eye will not approve of

tampering with old associations unless the necessity is manifest, the

form shown in the sketch is displeasing. Pig. 3. This raises a question

of taste wherein tlie tastes of many people of unquestionable taste

would certainly not coincide. Pig. 4. For very obvious constructional

reasons, it is preferable that the two sides of the nave of a church

should be symmetrical, but a comparatively trifling modification of

this sketch would turn it into a decent side aisle. Fig. 5. Although
this certainly appears a bad design for a bird, there are many most
magnificent works of art both in the precious metals and in clay

that are but modifications of this same type. Fig. 13. As stiff-leaved

foliage growing downwards is rather uncommon, the associations

physical as well as architectural are much against this design.

Pig. 7. If for some especial purpose a rudder at each end was
found desirable, the appearance of a vessel so built would not

necessarily be distasteful. As a matter of fact, many beautiful

little vessels, having no rudders at all, are alike at each end.

Pig. 8. Although in a large church the extremities are not usually

symmetrically dispi'sed, they are so in many other buildings

equally magnificent; and, even in the case of a church, you may
commonly be able to find a not ineft'ective point of view from
which the visible extremities appear fairly balanced.

I have ventured to take separately each example submitted by
" An Old Draughtsman," and to view it from a rather different

standpoint. In doing so I find that these same examples do not

then support his theory. I believe that if ten, twenty, or a thou-

sand different persons each chose 'a position from which to consider

the lessons to be derived from these sketches, then ten, twentj',

or a thousand different theories on the principles of taste, would
infallibly be evolved. J. B. C.

LETTERS RECEIVED AND SUORT ANSWERS.
Thomas Ayers. It by no means follows that Dr. Lommcl ever

heard of your theory. There is nothing in the chapter to which
you refer which he may not have derived from Young, Herschel,

Scguin, Mayer, &c. Of course, there have been floods, local and
partial, at all periods of the earth's history, and of such as have

occurred since man's advent on earth tradition would naturally

hand down accounts, more or less exagger.ated, in every country in

which they had happened. Your watch-escapement invention only

affoi-ds another illustration of the " tulit alter honores" of Virgil.

—William Rice, E. Weight. Received.— E. P. is anxious that

Mr. Grant Allen should furnish an article on the formation of

branches, describing the part of the tree in which they have their

origin, how young shoots are formed on the hard bark of an old

tree-trunk, &c.— Dr. Lewins. You will see how, once for all, your

reiterated exposition of your theory has found a place in our

correspondence columns.—A. J. W. As you requested, I sent your

letter on to "F.R A.S.," who, in reply, says: " I myself ohservcil

the transit of Jupiter's Ilird Satellite on Saturday night, but did

not turn the telescope on to the planet until after ingress had

occurred, when the Satellite was invisible. I left the instrument

at 8b. 30m., returning to it at 9h. 35m., when the Satellite was

plainly seen as a dark (though not black) spot, not quite half way
across on the Northern Equatorial belt, and jnst within its northern

edge. The dark marking on the Southern belt of which your

correspondent speaks was also very plainly visible. By lOh. 15m.

the Satellite had travelled past the Central Meridian of the planet,

and was by this time to nmch darker, that an inexperienced ob-

server might well have been excused for mistaking it for a shadow,

instead of a Satellite at all. I did not wait for the egress." The
instrument employed was a larger and more powerful one than

yours. The sequence of phenomena you observed is the usual one.

The llird and lA'th Satellites ordinarily enter on to Jupiter's

limb as tiny bright discs, disappear, save in the very largest instru-

ments, for a longer or shorter interval, and then reappear when well

on to Jupiter's disc, as dark or even black spots; the phenomena re-

curring in reverse order, at egress. It was the departure from this all

but invariable apparition which conferred such interest on the obser-

vation of Dr. Spitta, kindly communicated iu Letter 1687 (p. 378)

by Captain Noble.—W. Just so, but you see that " Holmdale "

does not possess a telescope mounted at all in the fashion necessary

to determine the meridian by an observation of Polaris. Imprimis

it must have a truly vertical motion in altitude ; next a system
of cross wires to dehne the line of coUimation ; and, lastly, means
of illuminating those wires. Of course, by " noon " is meant
apparent noon, or the instant of the sun's transit over the meridian,

and not meaji. noon at all. No reference to a clock is needed in the

method recommended for " Holmdale's " adoption. As for the

difficulty of describing circles ronnd a given point on a flat board,

sticking a knitting-needle into their common centre, and levelling

the board, a piair of compasses and a carpenter's square and
level are all the apparatus needed. By the bye, what yon say

about the shadow of the top of the needle suggests to me to

add that a piece of card at the top of the needle with

a pin-hole in it would give a better-defined point on the

circumference of either of the circles. Now for your improved

method. Let "Holmdale" provide himself with a telescope, fitted

as I have described above, and then (to copy your directions), "On
the 19th inst. the Pole Star will be exactly north from Cheltenham
at 9h. 25m. 10s. p.m. (or at 21h. 25m. 10s., if you prefer it so),

Greenwich time. Get it into the centre of the field of your tele-

scope." Noting particularly that, to attain anything approach-

ing accuracy, this centre must, as I have said above, be defined

by cross wires, you should have gone on to add that " Holm-
dale" must lower the telescope (in a truly vertical line)

until some terrestrinl object is on the intersection of the

wires, and that then a line drawn from such point to the point

on which a plumb-line dependent from the optical centre of the

telescope falls will be the meridian. The ease and simplicity of

your method will commend itself at once to an observer possessing

no apparatus whatever! It is fully evident that your theoretical

knowledge of astronomy considerably exceeds your practical

acquaintance with it.

—

An Ally of " K.n'owledge." By means of

an alcoholometer— a weighted glass bulb with a graduated

stem, which, upon immersion in a mixture of alcohol and
water, shows thn percentage of the former by volume at once

by inspection.— P. W. Rudler. Received with thanks.

—

John
Reed suggests that a scale should have been appended to

the plan of the Inventions Exhibition, on p. 373. Possibly the

writer of the article which it illustrates may be able to supply this.

—T. C. I will have some inquiry made, but it must be borne in

mind that the mere appearance of an advertisement in the columns
devoted to that purpose can, in no way whatever, be held as afford-

ing any guarantee of its bonajidcs. It is a purely business matter,

entirely distinct from the literary portion of the paper itself

proper, and with which the conductor has nothing whatever to do.

Do you suppose that the Editor of the Timea pledges himself to the

truth of the cures alleged to be effected by quack medicines

advertised on the outside sheet of his paper ?

—

Senex asks for some
lighter and more portable instrument than the usual heavy hand-

lens to aid him in reading. Will anj' correspondent kindly say

where such a contrivance can be procured '^—W.^lter P. Poing-
iiESTKE. Many thanks, but I have an inexorable rule not to admit
poetry, either light or serious. Why not try one of the comic
papers with yours ; it is sufficiently clever.

—

Hallyakds. Your
estimate of Mi.^s Naden's ability, high as it is, is none too high.

The MSS. returned much too long; nor is the form in which they

are cast suitable for insertion. Condensation, and not diffusion, is

what is needed in the correspondence columns here. I also return

your letter on a remarkable phenomenon. To admit that would be
to open a floodgate of the mostunj)rofitable possible discussion. Are
you thoroughly sure that Maskelyne was not quietly " humbugging "

that interviewer?

—

James Gillespie. You must really forgive me
if I say that your hypothesis (or, as you call it, theory) is down-
right hopeless, irredeemable nonsense. Wrong even in yonr
elementary facts, you are, if possible, more so in your inferences.



May L"), 1885.] KNOWLEDGE 423

To give a single illustration : y Draconis is in the zenith of London
at its upper culuiication, and never sets there ; continuing to cirolo

round and round the pole. It never approaches nearer than 13' to the
horizon. Do let me beg of you not to continue to send nu> quires of

stuff that is really not worthy of e.\amiiiation by any thinking num.
—O. B. I have not the most distant notion who the I'rofessor cinoted

by Macniillan is—or was. There is an uniount of turgidity in the
quoted specimen of his diction, though, leading irresistibly to the
inference tl>at bis "eminence" may possibly be of a debatoablo
character. The almost equally sensible lines to which you subse-
quently refer as " nonsense," were written by Poote, the actor, to

test the memory of Macklin, who asserted that he could repent
anythititi by rote after once hearing it.

(Piir iHatGrmattral Column.

MATHEMATICS OF METEORIC ASTKONOMY.

By Richard A. PiiocToa

{Continued from p. 4U3.)

LET us next take the case of one of the giant planets, for

example the planet Jupiter. Here we may conveniently use
equations we have already obtained for the sun, substituting the
proper values for Jupiter. Thus, the mass of Jupiter is 1-lOlSth
of the mass of the sun, so that fi for Jupiter

For a body starting from rest at an iuGnite distance, and reaching
Jupiter under his sole attraction, we obtain the equation (as

before)

—

X

And taking 86,000 miles for the mean diameter of Jupiter, wo
obtain for the velocity with which a bcdy approaching Jupiter
from without would reach the planet's surface

2x29,870000^597.10^

43,000 43

or i'=37-J miles per second.

Let us next see what would be the actual increment of velocity
produced by the action of Jupiter, supposed to be at rest, on a body
starting at rest from an infinite distance towards the planet as at
J (Fig. 3) in the direction A J S, S being the suu.

A PQ J

I r • • S

Fig. 3.

Put JS = R; PS = x = Jupiter's distance from the sun =
481,780,000 miles; PQ = d ,t ; then, we get (as when dealing with
the earth) the equation

\dt) ~
X

* (x-W) "^ ^

where \>. = 31,298,800,000 and /»' = 29,870,000.

When the body starts from rest at an infinite distance, we have
= 0. Wherefore, in this case,

,_2n^ 2m'
a; - K

Now, put (i-R) = Jnpiter'sradius = 43,000; and 1=481,780,000 <-

43,000= 481,823,000. Then we have

2 X 31,298,800,000 2 x 20,870,000
^"^

481,823,000 *" 43,000 (")

= 129-9 + 1389-3= 1519 2

y= 39 miles per second.

In other words, the velocity with which a body travelling to

Jupiter and the sun, supposed to be both at rest and along its iim;

of approach, would reach Jupiter's surface under the combiiieil

influence of the attractions of both these orbs, would bo but

If miles per second greater than the velocity with which a body
would reach Jupiter under his own attraction alone, the approach in

both cases being made from rest at an infinite distance.

Observe, again, that the number 129'9 represents i-' for a body
approaching the sun (from rest at an infinite distance), when at

Jupiter's distance from him. The velocity of a meteor when at

this distance from the sun, if the meteor has simply been drawn

from out of interstellar space, is therefore >/129'9, or 11* miles per

second.

Wo notice that under the conditions hero specified .Inpiteradds

a velocity of 27J miles per second (3!) — llj) to the velocity with
which, were Jupiter away, a body would roach Jupiter's distance

from the sun under the sun's attraction only. Wo notice, also,

that a body ejected from Jupiter placed as at J (l''ig. 3), so as to

start from Jupiter's surface towards .'V with a velocity of 30 miles

per second, would pass away into interstellar space, never return-

ing to the planet.

And just hero we may for our amusement, ask ourselves what
would happen if a body set out from Ju|)iter's surface on the side

towards S (Fig. 3) with this same velocity of 39 miles per second.

J PQ R~ •

Fig. 4.

In Fig. 4, let J S = 181 ,780,000 ; V S = x ; V q = d.r. Then,

since now Jnpiter's action t(mds to retard tno motion of tho body
on its way towards S, the equation of motion is

d'x _ _ ;«
, ^'

J?" ;>:' (R-x)-'

whence, as in the other cases,

—

'dx\\ ._, 2,i ~

(^y R-
--fC.

= 39, or "-= 1519-2; so

1519-2 = + C

Now when i = R-43,000 = 481,737,000,

that
31,298,800,000 2 « 29,870,000

481,737,000 43,000
= 120 9-1389-3 +

or = 2778-6

Now substitute this value of C in the above e(iuation, putting

J = sun's radius = 430,000, and we have

2 X 31.298,800,000 2 x 29,870,000
, .,,,,„ „

V- = — +-/7ot>
430,000 481,350,000

= 145576-0-1 + 2778-6
= 148,354-5

or V = 385 miles per second.

Thus the velocity at the sun's surface is increased by only 3i
miles per second (385 — 381i), in the supposed case, viz., where
the body starts from Jupiter towards the sun with the same
velocity which it had acquired when it reached tho surface of

Jupiter, coming from rest at an infinite distance under tlie com-
bined influence of Jupiter and the sun. We can easily see why, in

this caiie, Jupiter imparts a greater velocity to tho approaching

body, than be withdraws as the body is receding. For the body's

sun-imparted velocity is less before Jupiter is reached than after

Jupiter is passed, and the less the velocity of the body the longer

time is it under Jupiter's influence, and the greater therefore the

resulting change of velocity. Thus the increment of velocity is

somewhat greater than the decrement.

Beit now noticed that in every casein which a meteorite coming in

from outer space passes close to Jupiter, there will be an acceleration

of the meteorite followed by a retardation, or a retardation followed

by an acceleration, and only the balance of eUeot is to be regarded

as the permanent acceleration or retardation of the meteorite. The
above investigation shows that the total increment of velocity

(27^ miles per second) in a ease manifestly giving a result beyond
the maximum possible increment, is much less than the total

velocity which Jupiter can impart in a body approaching him from
an infinite distance under his own attraction only. And we see

further that the velocity subsequently withdrawn is almost as great

as the velocity thus add>-d. It will be obvious, without independent
investigation, that in the caso of a meteorite which does not come
within a considerable distance of Jupiter's surface, tho velocity

added or abstracted by Jupiter will be much ]e»s, as will also

be the velocity abstracted or added, and consequently tho balance

of velocity whether added or abstracted.

Thus, suppose we want to determine the velocity of a body
approaching, as in the case illustrated by Fig. 3, when at a distance

of 4 radii of Jupiter, from Jupiter's surface. We get, obviously,

instead of equation a above,

V- = 120 9 + i (13S0-3) = 477-2

or V = 21-8

this is an increment of 104 miles per second (218 — 11-4) on the

velocity which the sun's attraction alone would have imparted.

The velocity subsequently abstracted would bo nearly as great

;

arid the balance of increase, therefore, relatively small. So, also,

the balance of decrease, even in the case of so near an approach to

Jupiter as this, would b") small. And the chance of a meteorite

coming so near as this to Jupiter would be almost inconceivably

small ; while the change of velocity unfler tho actual conditions

would be in reality much less than in the imaginary case here dealt
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with, where the greatest possible difference of snn-imparted
velocities in the approaching and subsequently-retreating meteorite

have been imagined.

0m- Jnbrntorsi' Column.

We give here, week by tveei, a terse description of such of the many
inventions as we think may be of use to our readers. Where it is

possible, the number of the patent is quoted, to enable those who
desire fuller information to procure the specification from the

Patent Oflce in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine ourselves to the more recent inventions; imt

it often happens that an aj-ticle comes under our notice which,

although not quite novel, is worthy of mention for its utility and
ingenuity. In such a caxe we should not hesitate to refer our

readers to it. And while we thus increase the interest of our pages,

we at the same time assist the inventors by giving greaterpublicity

to their inventions (Knowledge being a popular m.agazine) than
is accorded by the most excellent trade journals

STEAII-COOKER.
[Patented 1S84.]—This invention, by Messrs. V,'. H. Bailey &

Co., of the Albion Works, Salford, consists of a wrought-iron
vessel encased in an outer shell, between which steam is admitted

at any pressure from about 40 lb. to 100 lb., the pressure in some
degree regulating the time which is taken to roast the meat. A
gauge is provided to indicate the pressure, each cooker being

tested up to 2001b. before delivery. The cooker is also connected
to any cistern or town's main for condensing and cooling purposes.

A cross-head and dish and a potato-steamer are provided with
each cooker, few other utensils being necessary. Vessels of almost
any kind may be placed within the apparatus. When the con-

tents refjuire inspection, or when sufficiently cooked, the steam is

turned off. a small quantit}' of cold water turned on to condense
such steam as remains, the lid unscrewed, and the contents

examined. The accompanying illustration is a view of the cooker
with the lid partly opened, showing the swivel arrangement and
part of the interior.

3. Soups, meat extracts, jellies, and vegetables are cooked
without loss through evaporation.

I. Bone essences and marrows can be entirely extracted, leaving

the bone in a calcined state.

5. Tough meats can be cooked so as to be tit for food by this

apparatus.
G. Many nuisances incidental to cookery are entirely avoided.
The steam-cooker may be also employed for the purpose of

making herb, bark, and root decoctions, and for medicinal purposes
generally ; also for softening substances and reducing them to their

elementary conditions.

MUSIC-STAXD.
[Patent No. 6,939, 1884.]—This invention, by Mr. Bennett, who

has entrusted its production to Mr. A. Gary, of Xewbury, Berks, is

likely to prove very useful to itinerant musicians of all grades.

The stand is claimed to be the only one that does not require
taking to pieces in order to reduce it to a convenient, portable size.

It is specially adapted for all classes of instrumentalists, for both
out-door and in-door use, and appears to be the simplest, neatest,

and most portable music-stand yet invented.

The following are some of the special merits and parposes claimed
for this invention :

—

1. Ketention of all the nutritious products and essences of

meats, <ic., while being cooked, escape bemjj impossible.
2. No possibility of charring joints, &c., these being cooked in

their own moisture, thus retaining all their excellence and soluble

properties.

Fig. 1. Fig.

In Fig. 1 is an illustration of the stand when open. The desk is

so constructed that a self-acting arrangement causes the connection

between it and the pillar to be in the centre when open and at the

top extremity when folded, the same arrangement also causing it

to be at the proper angle to the pillar when open, but parallel to it

when closed. The desk folds up into practically a bundle of wires,

the pillar is telescopic, and the tripod or legs fold back on the

pillar, a locking arrangement keeping them in the open position

when required.

The following advantages are claimed for the stand. It is the

only music-stand which can be folded small enough to be fixed in

the lid of an ordinary violin case without taking to pieces, as shown
in Fig. 2. All screws, bolts, nuts, and springs are dispensed with.

It can be varied in height to suit all requirements, and is held

firmly in the desired position by a new and powerful eccentric

arrangement. All connecting-rods, guides, stays, sliding-coUars,

A-c, being dispensed with, it has a neat and elegant appearance.

It is made entirely of sheet metal and tubes; it is light, strong,

and durable, and there is nothing to wear or get out of order.
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l>v Five of Ci.Liis.

THE following hand was played recently at Xow York, V's hand
being mine :

—

Thk Hands.

pCS. Q,8, G. U. A, Kn. (!, 5, l. "^

i.D. 3. C. 7,0,4,3. j

{ S. K, 9, 3, 2.

,^ H. 8.

) C. 10. 2.

Cd. a, 10, 9,0, 5, 2
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true to each other, and the fabric takes care of itself. No game
can prosper as well as it might when tlie KB is played to Q3
blocking the QB. No doubt in some of the above variations Black

seemingly holds his own well, but White has himself begun by
disregarding the " first principles." In Knowledge, p. 249, we
said :

" It Black succeeds in bringing out his pieces, then the moves
of the Queen will virtually be transformed into loss of time for

White." But Black ought not to succeed in bringing out his pieces

well. Thus in the first variation, after 5. KKt to B3, Kt to B3,

White need not play (3. P to K5, but might content himself with

playing a waiting move, such as G. B to Q3, and sooner or later

Black will be compelled to move his KB again. Again, in varia-

tion (d) the aspect of the game ought to be different with proper

play, i.e., 5. QKt to B3, B to Ki. G. B to Q2, Kt to B3. 7. Castles,

Black.

1 k%-
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( Continued from p. 405.)

THE application of these considerations to Schiaparelli's

theory is easily perceived. In order that a jiarticle

attracted from outer space may be compelled to ti'avel in a

closed orbit around the sun, its velocity must be diminished.

And this can very readily happen. But for the particle to

travel in an orbit of a particular extent or mean distance,

its velocity where it crosses the distance of the disturbing

planet must be diminished by a certain amount ; and in

dealing with Schiaparelli's theory, it is a cardinal considera-

tion whether the observed orbits of periodic comets are such

that we can admit the po.ssibility of their resulting from any
diminution of velocity which the disturbing planet could

have produced. Take, for instance, the November meteors,

which pass near the orbits of Uranus and the earth, and do

not approach any other orbit near enough for any such

effects upon the orbital motions of these bodies as we are

now dealing with.* We may di.smiss the earth from con-

sideration at once, because our planet is far too small to

modify the motions of bodies rushing past her with the

velocity, nearly 2G miles per second, which the sun has com-

municated to bodies approaching him from interstellar space,

by the time they reach the earth's surface from him.

Uranus then alone remains. Now the present velocity of

the November meteors when crossing the orbit of Uranus,
amounts to about 1

', mile per second. The velocity of a

particle approaching the sun from interstellar space would
be nearly six miles per second when at the distance of

Uranua It may be seriously questioned whether, under
any circumstances whatever, a particle crossing the track

of Uranus without encountering the planet could be

deprived of 4i miles per second of its velocity. For
though Uranus can deprive a body directly receding from
him (and starting from his surface) of a velocity of about

* Both Jnpiter and Satnm can perturb the November meteors,
and thns modify the shape and position of the meteoric orbits ; bnt
such changes, rhongh by no means inappreciable, are utterly iusig-

m£cant compared with those required to change the motion of a
body approaching the sun from interstellar space into motion in an
orbit like that of the Kovember meteors.

13 miles per second, yet the considerations above adduced
show that only a traction of tliis velocity could be
abstracted from a body iimving past Uranus ; and it is

certain that if so large a nnluction as 1.', miles per second

could bo cd'octeil at all, it would only be by a singularly

close approach of the particle to the .surlaco of Uranus.

But setting apart the improbability that a body arriving

from interstellar space could bo in this way conii)(dltd to

travel in the orbit of the November uu^tcors, the possibility

of such a capture would not jirove the possibility of the

capture of a ilight of bodies largo enough to form that

meteor system and its accompanying comet. If the whole
material of the system and its comiit had arrived in a com
pact body, the material attractions of the ]iarts of that body
would be sufficient to keep them together ; whereas, in

point of fact, the November meteor-system and its comet
occupy at present a large range of space, even if tlu^

meteors bo not .scattered all round the orbit (however

thinly along portions thereof). If, on the other hand, the

material of the V)ody were not in a compact form, the body
would be necessarily large, and a portion of it only would
be captured by Uranus. Nay, it is not even necessary

that this should be conceded. For though we admitted

that the whole of a large and tenuous body not kept

together by the mutual attraction of its parts or by cohe-

sion, might be captured, it is manifest that different parts

would be captured in different ways, and would thence-

forth travel on widely different orbits. That a system of

bodies already drawn out into an extended column, and in

respect of length already resembling the meteor systems we
are acquainted with, could be captured, as Schiaparelli's

theory requires, and all sent along one and the same closed

orbit, is altogether impossible.

It is to be noticed also that we gain nothing, as respects

the interpretation of meteor systems or comets, by adopting

Schiaparelli's hypothesis. To assume that meteoric matter

has been wandering about through interstellar space, until

the sun's attractive influence drew such matter towards

the solar system, is to explain a difficulty away by
advancing another still greater ; moreover, we have not a

particle of evidence in support of the supposition. To
suppose, on the other hand, that meteor - flights

have crossed the interstellar spaces, coming to us

from the domain of another sun, is to remove the diffi-

culty only one steji. We know that comets pass away
from the domain of our sun to visit some other sun after

an interstellar journey of tremendous duration ; and to

suppose that comets, whether of hyperbolic or elliptic

orbit, came to us originally from the domain of another

sun, is merely to suppose that that happened to such

comets millions of years ago which we know to be haj>pen-

ing to other comets at this present day, but not by any
means to expdain the nature of comets or their origin. We
know that many comets leaving our system to visit others

had not their origin within our system ; and we cannot

a.ssume as possible or even jjrobable that any comet had its

origin within the domain of another sun than ours, unless

we assume as possible or probable that some among the

comets leaving our own sun had their origin within our

sun's domain. And what is here said of comets must be

understood as applying to meteor systems.

Thus, then, we are led to the conclusion that whether we
adopt, with Schiajiarelli and others, the theory that comets

or meteoric .systems can be drawn into the solar domain,

or regard such an event as of very infrequent occurrence,

or reject it as impossible (which we safely may), we still find

that the origin of comets must be looked for within solar

systems ; or rather, since we cannot claim to trace back

comets any more than planets or tuns, to their actual
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origin, we may say that at an early period of their exist-

ence comets beloDged to the solar system. The system has

had no more occasiou, so to speak, to borrow meteor

systems from other systems—that is, from other suns

—

than these have had to borrow meteor systems from it and

from each other.

We decide, then, that meteor systems may certainly

be classified into those which have belonged to our solar

system from the earliest period of their history, those

which visit it from without, and pass away to other suns,

and an intermediate class, consisting of those which, having

visited it from without, have been constrained, by per-

turbations affecting them within it, to become attached

permanently to its domain. We may note also that as

there are meteor systems now belonging to our solar system

which originally belonged to other solar systems, so pro-

bably many meteor systems originally belonging to our

solar system are now either attending on (ither suns or

wandering through the star-depths from sun to sun.

It has been from viewing the matter in this way, recog-

nising the almost decisive evidence that meteor systems

have from earliest times been members of our solar system,

that I have been led to inquire into the possibility that

some meteor systems may have been expelled from the sun,

and that others—those, namely, which seem attached to

the orbits of the giant planets—may have been expelled

from those planets when in their former sunlike condition.

The evidence to show that there is an adequate expulsive

power in the sun is striking, and we may reasonably infer

that the small suns formerly dependent upon him had a

similar power. The motions of the members of the comet-

families of Jupiter, Saturn, Uranus, and Neptune, accord

far better, too, with this theory than with Schiaparelli's.

(To ie continued.)

OUR HOUSEHOLD INSECTS.
By E. a. Butler.

COLEOPTERA (coniinued).

A CORRESPONDENT has suggested that it would be

well to give the etymology of the scientific names of

the insects referred to in this series of papers. This would,

no doubt—in some cases, at least—prove a help towards
remembering the names : but there would be little other

advantage, for it must be remembered that the signification

of the names is, from a scientific point of view, a matter of

very little moment ; in fact, when once given they become
proper names, and therefore, like other words of that class,

are used merely as symbols to denote the objects referred

to, regardless of their original meaning. Doubtless it

would have been an advantage if the scientific name of a

natural object could have been a sort of compendious
description of it ; but, from the multiplicity of the objects

to be named, their frequent close resemblance to one

another, and the impossibility of compressing a suflicient

amount of information into the short space of two words,

such a scheme is incapable of realisation. Hence it is

unsafe to endeavour to form an idea as to the nature and
habits of the creature from the original import of its name,

and very little is lost by disregarding the etymology alto-

gether.

This remark, often applicable enough even with respect

to generic, applies with much more force to specific names,

and of these it may safely be said they are almost as fre-

quently misleading as helpful, especially such as refer to

peculiarities of colour—so much so, indeed, that the question

has been raised whether it would not be as well to do away
with them altogether, and substitute for them either letters

or numbers. They are sometimes given in reference to

some feature which, though marked enough in the species

in question, is yet not characteristic, being possessed in

almost equal degi-ee by several others ; and even when
thoroughly characteristic at the time of their first applica-

tion, they may cease to be so through the discovery of other

species possessing similar peculiarities.

An illustration will, perhaps, make this clearer. Suppose
a genus of beetles containing a considerable number of

species, all with dark legs, and suppose, further, a new
species is discovered which, unlike the rest, has yellowish

legs; it is not unlikely that, in naming this insect, its

most obvious point of distinction will be seized upon, and
it will be christened Jlatnpes, " the yellow-legged." After
a time, however, another species of the same genus is

discovered, which has even yellower legs than the last

;

what is to be done now ? It would cause endless confusion

to transfer the name of the former species to the present,

and re-name the old one, and, therefore, the new species is

named after some much less obvious peculiarity—say, a
little depression on its back, which it has in common with

half-a-dozen other species—and so it is called, say, impressus.

The original Jiavijies is no longer the yellow-legged species,

and yet it must retain its name, whUe the new-comer,

which has a far better claim to the name, receives a

designation which altogether ignores its strongest pecu-

liarity. It is easy to see that a novice, on capturing the

yellow-legged impressus, and running his eyes over the

list of British species and seeing there a Jlainpes, may not

unnaturally, and yet most erroneously, jump to the conclu-

sion that this must be the insect he has secured. This is

not altogether an imaginary case, and many of such a kind
might be mentioned.

Then, again, sometimes a name is given ironically, as,

for example, when a moth remarkable for the extreme
length of its wings is called abbreviaia, and a beetle, so

minute that, without a microscope, it is scarcely possible

to tell whether it be an insect at all, is dubbed Titan, after

those mighty sons of Earth and Heaven who, according to

the wisdom of the ancients, cost even Zeus, the Thunderer,

many a hard struggle before they could be overthrown.

The classical mythologies, indeed, have been ransacked for

names ; the Olympians now find themselves gifted with an
objective, though inferior, existence, and the heroes and
demigods of old live again in the hosts of the insect world.

A raid has also been made upon the mythology of India,

which has been forced to yield names for the ever-increasing

hosts of creatures that come up for registration. Some-
times an insect is honoured with a piece of barbarous

Latinity in the form of Jonesi or Smithi, or the like, in

recognition of the great merits of its discoverer, and
finally, in many cases, there is no etymology at all, the

names being purely fanciful ones, which in practice, how-
ever, answer just as well as any others. From these

illustrations, it will easily be understood that inappropriate

baptisms are numerous, and that, therefore, no great

importance must be attached to etymologies.

After these cautions, we may venture on a few words
with refei'ence to some of the names already used. The
name Anobium is said to be from the Greek aneti, without,

and hios, life, and would thus refer to the habit these

insects have of counterfeiting death—a fairly appropriate

title, though there are plenty of beetles belonging to

genera not so named that indulge equally persistently in

this habit. Domesticum (pertaining to the house) and
jianiceum (pertaining to bread) of course explain them-

selves when we remember the habits of the insects in
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question. TesstUattim (tessellated), refers to the patches

of pale colour on the back of the ileath-watch. In Plimis

fur we have a trivial uauie

—

fur, a thief—eminently con-

demnatorv of its possessor, and fully justified by itii

destructive habits ; another of the same genus has also

been branded with an equally opprobrious epithet

—

latro,

the robber. Both the names of J'lili)iii.s pectinicorm^

refer to the same peculiarity, the comb-like antenniv of the

male, the generic name signifying a " feathered creature,"

and the specitic, " comb-horned." //olokucits (Greek,

entirely bright) refers to the uniform silky lustre produced

by the golden scales of ^'>j)lits.

To return to our spider-like trio, the first we have already

Kig. 1.

considered ; the second, Jlezium affine (Fig. 1), is even more

spider-like than its predecessor. Unlike Niplus, however,

it is clothed with hairs only on the head and thorax. Its

elytra are perfectly bare, of a chestnut brown colour, bril-

liantly shining, and extremely globular, very much like

what those of Xiptus would be if denuded of their scales.

The head and thorax are covered with yellowish white hairs,

so thickly disposed that you might imagine the creature was

of an asthmatic temperament, and so needed to protect itself

by wrapping its upper regions in a great woollen mnfiler or

comforter.

This is not nearly so common an insect as the last, but it

is equally varied in its tastes. An old opera-hat, -which

had been laid aside for some time, once nourished a con-

siderable colony, and it has also been found inside the

carcase of another beetle, the greater part of whose contents

its larva had devoured ; the creature had passed through

the whole of its changes in these contracted quarters, the

larva having formed there a silken cocoon intermixed with

particles of its own excrement.

The third member of our little party is Gibhium, scolias

(the hump-backed lover of darkness) (Fig 2). It is much

Fig. 2.

like Mezium, but more stumpy, and entirely destitute of

hairs, except on its antennae and legs. It looks more like

a great mite than a spider, and from its colour and rotundity

has been fancifully compared, especially when tucking its

legs under its body, to a drop of blood.

At ^Newcastle this insect has been found in some numbers
in a dry cupboard, where, it would seem, they had obtained

a comfortable living from the wall-paper and the dried

remains of the paste with which it had been hung. This

latter is a very favourite repast with several small insects

that are pests in natural history collections ; it is well,

therefore, to take the precaution to mix a little corrosive

sublimate with the paste used in papering the mounting-
boards for zoological specimens, thai by being thus poisoned,

it may become safe from the attacks of the tiny depredators.

Gibhium has also been found amongst old hay, and on one
occasion a heap of their carcases was discovered amongst a

resinous-substance in a vase obtained from a muiimiy at

Thebes, but whether they were an original embalmment or

a subsoqucut invasion was not very clear.

(I'o he coiitinxi^d.)

OVERHKAD ELECTRIC WIRES.

By W. Slingo.

MANY, if not the great majority, of the readers of

K.NOWLEUCE are aware that for some time past a

Select Committee of the House of Commons has been con

sidering the law relating to the control over telegraph,

telephone, and other wires, with a view to reporting to the

House upon the steps, if any, which ought to be taken in

the interests of the public. This Committee has issued

its report, which is in direct opposition to the draft sub-

mitted by the chairman.

This report, however, bears so very strongly the stamp
of a partisan spirit, that it is a matter of impossibility for

an uninterested observer to regard it with equanimity.

In the first place the report says that " the risk of

danger from overhead wires has been very greatly exagge-

rated." It then proceeds to declare that "the accidents

which have been proved in evidence have been few and
insignificant." Taking these clauses together, they may
fairly be read to mean that as few disasters have resulted

from the breakdown of overhead wires, therefore few, if

any, are to be apprehended. There is no greater fallacy

under the sun than this. Let it be borne in mind that,

with the exception of the storm which visited London
last March, and which wrecked hundreds (I speak
within the margin when I say hundreds) of wires, the

South of England has enjoyed tolerable immunity from
such visitations for nineteen years. Then nearly every

channel of electrical communication was destroyed, and we
have surely no guarantee that such a storm may not again

visit us at an early date. This year's storm took place on a

Saturday evening, when the business thoroughfares were
practically deserted. Considering the amount of damage
wrought upon property, the loss of life, and personal injury

that must have resulted had the storm occurred in the

morning or afternoon, it is impossible to conceive. And if

such calamities are possible to-day, what must be the state

of aflfairs a dozen years hence, when the wires will, in all

probability, be enormously increased in number, and when
those now in existence will have been reduced in places

almost to threads 1 Sir John Hawksbaw and Dr. Percy are

no mean authorities on the strength of materials, and the

Doctor's reference to this subject at the recent meeting of

the Iron and Steel Institute, demands every consideration

He said :
—

I trust that a word or two on a question which is now excitiiiK-

considerable attention and causing alarm in the public mind may
not be deemed irrelevant. J allude to the daily increasing danger
from the possible fracture of overhead telegraph wires, and espe-

cially cables. So long ago as 1866 I addressed a letter to the editor

of the Times on the subject, in which this new source of danger to

the inhabitants of London was pointed out ; and to show that it was
not imaginary, an instance of a fatal accident having occurred

from this canse a short time previously was adduced. It was that

of an unfortunate man who, while seated on the top of a vehicle,

was killed and nearly decapitated by the sudden breakage of an
overhead telegraph wire. My friend, Sir John Hawkshaw,
who, it will be admitted by all who have the pleasure of his

personal acquaintance, is no alarmist, has, so lately as last

month (April, 1885), addressed emphatic words of warning to

the public, through the medium of the Times, concerning this
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new danger. Life is said to hang npon a. thread, and now the life

of a Londoner may be said to hang upon a mre, which is but a

metallic thread, and with much greater reason to depend npon a

heavy telegraph cable. Should any great diminution in the tensile

strength of these wires, from physical or other causes, take place

in the course of time, it is difficult lo conceive how mischief in con-

sequence should be prevented, inasmuch as it would, to say the

least, be exceedingly difficult to make a proper inspection of them

;

and, moreover, even if such inspection were easily practicable, it

would probably be neglected until a political dignitary like the

Home Secretary or the Postmaster-General should happen to be
strangled, or, it may be, decapitated, by a broken wire, or crushed

by a broken cable. In the event of such an unhappy accident, this

unsightly and dangerous nuisance might possibly be suppressed.

It is urged by some that hard-drawn copper, a recent

innovation, is a tolerably good safeguard, inasmuch as it

combines with good electric conductivity and oxygen-

resisting powers of a high order, a tensile strength

approaching that of steel. It is noteworthy, however, that,

because of its high conductivity and its relatively high

price, the gauge of such wire is very small. A deal of this

wire has been erected recently, and stands well in a gale of

•wind. The snowstorm of last March, however, was un-

accompanied by wind. The snow froze on to the thin wire

to a diameter of 2 in. or thereabouts. Then there sprang

up a wind, and down came the wires wholesale. It is

notorious that they suffered much more than the old-

fashioned iron wire. We see then that there is absolutely

no guarantee that we shall not sooner or later experience a

calamitous assault by truant wires flying in all directions.

There is one little saving-clause that might have been, and
which ought to have been, introduced, and that is that,

where overhead wires are necessary, they should only be

permitted to cross the street at right angles, and be at such

a height that the distance from the ground should be at

least as great as the distance between the two supports

sustaining the wires over the street. There would then be

little danger of any further accident than a shaken roof or

a few broken windows.

It is also argued that the benefit confeiTed by the telephone

is too great to be sacrificed for the sake of saving a few
lives, more or less, and the finger is pointed to the many
deaths which result from overrunning Vjy horses and vehicles.

There is, however, this difference to be noticed, viz., that

such deaths are really preventible, and almost invariably

result from want of care somewhere or other, while such

disasters as are likely to be caused by broken w-ires cannot
be guarded against. Further, it is practically impossible to

send our horses and carriages underground, while there

should be no reason why telephone wires should not be
placed there. To say that the telephone will not work on
an underground system is to beg the truth, .seeing that it ?^<

so worked. We should, I am convinced, hear a ditferent

tale were the wires once imdergi-ound. We should then
hear of their superiority over aerial circuits, subjected, as

the latter are, to the elements, to the swaying of the wind,

and so forth. If electricians cannot now overcome induction

between wires, they would soon find a means for doing so.

But of all the outrages ever perpetrated, is there one
that equals the opinion of the committee, " that, under
proper regulations, permission should be given to pass

wires over property without the owners or occupiers having
the right of prohibition "

? The Telephone Company was not
so far out, then, when it strove to introduce clauses into its

Bill before Parliament empowering it as it pleases to erect

poles on and attach wires to houses, or to erect jioles within
three feet of a house—one planted in fi-ont of the door-

way, for instance. Of course, with the right to erect poles

must be given the right to enter houses at pleasure.

Nothing, in fact, must be withheld.

But supposing these concessions granted, would permis-

sion be withheld from householders to cut such wires as

happen to be in their way ? or, more important still,

could permission be any longer withheld from the electric

light companies to run overhead wires at pleasure 1 If that
right were granted, how would the telephone get on then I

It would have passed from confusion into confusion ten
thousand times confounded.

It is, then, to be hoped that such legislation as is fore-

shadowed by the report may never see the light of day, for

far better would it be to let things go on as they are with
the certain knowledge that a catastrophe must happen
sooner or later, and that it would look undignified to have to

withdraw a concession once made in good faith.

THOUGHT AND LANGUAGE.
By Ada S. Ballis.

IX.

MAN at the present time uses gesture-language, gene-

rally in conjunction with articulate speech ; but it

also forms a bond of union between peoples of difierant

tongues, and between speakers and those who, owing to

disease or organic defect, have no power of speech—

a

means of communication common to all mankind.
Besides those gestures of which I have already spoken,

there is another class of gestures which may be styled
" pantomimic ;

" they come tinder the head of gestures ex-

pressive of thought, and are purely imitative. They are

understood by every one, because they are as far as possible

pictorial representations of things and actions, and repro-

ductions of the manifestations which accompany feelings.

If anything to which reference has to be made is present,

it is either touched, or if out of reach is pointed at, as if

it were touched from afar ; it it is out of sight, the most
striking characteristic is imitated, and it is recognised by
the rough sketch thus given.

For example, in grief, the contraction of certain facial

muscles gives the countenance an appearance of being

drawn down. We talk about a person " pulling a long

face," when in trouble ; and a party of natives in Tierra

del Fuego explained to Darwin that their friend, the

captain of a sealing vessel, was out of spirits, by pulling

down their cheeks with both hands to make their faces look

as long as possible.

The pictorial or imitative origin of gestures, such as the

following, is apparent on very superficial investigation, and
it can easily be seen why they are so universally under-

stood.

It is a well authenticated fact that North American
Indians, similarly with English deaf-mutes, if they desire

to represent the act of iralkiny adopt the same pantomimic
action, by moving the first two fingers alternately, tips

downwards. Again, each of the above, to indicate riding

straddles the first and second fingers of one hand across

the index of the other, which represents the mount.
Holding the two forefingers side by side means husband
and vife or companions, and is said to be understood

everywhere. Jleat is indicated by pinching up a bit of

flesh on the back of the hand, while the imitation with the

forefinger of steam curling upwards shows that hot, cooked

meat is intended.

To touch the ear with the forefinger is " to hear " and

the tongue "to taste," while "to see" is expressed by

darting out the first and second fingers from the eyes, like

rays. The sign for child is to hold the right arm with its

elbow resting on the left hand, representing the way in
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which a baby is held. For " come " they beckon, as it

were to draw the person to them, and " go " is shown by
waving the hand outwards

;
pushing hiiu away. For the

pronouns, "I 'the foretinger is pointing towards the pit

of the speaker's stomach, for " thou " it is pointed towards
the person spoken to, for '-he" the thumb is sonutimes
pointed over the right shoulder. For " red " the inside of

the lip is touched, to express '"green " the grass is pointed

to. Interrogation is shown by looking or pointing about
in an uncertain way. I am not now speaking of the

finger language which is taught to deaf-and-dumb children,

and is an artificial system based on the ordinary
alphabet, and by means of which words are spelled

in the ordinary way. Gesturt> language, such as that

above referred to, is not taught, but seems to be
naturally developed in the deaf and dumb, who attain a

proficiency in it which their teachers could never acquire.

Some of the signs used become, in the course of time, con-

ventional, but the majority sufficiently retain their natural

character to be recognisable by the civilised deaf and dumb
when used by the savage, and vice versd. Mr. Tylor
says :

" I am sure that a skilled deaf-and-dumb talker

would understand an Indian interpreter, and be himself

understood at first sight, with scarcely any difficulty. The
Indian pantomime and the gesture-language of the deaf and
dumb are but diflferent dialects of the same language of

nature,* to which, as he remarks elsewhere,! the Chinese

mythic description of the primeval language may be ap-

plied. "Suy-jin first gave names to plants and animals, and
these names were so expressive that by the name of a thing

it was known what it was." " The best evidence," he
says, t "of the unity of the gesture-language is the ease

and certainty with which any savage from any country can
understand and be understood in a deaf-and-dumb school.

A native of Hawaii is taken to an American institution,

and begins at once to talk in signs with the children, and
to tell about his voyage and the country he came from. A
Chinese who had fallen into a state of melancholy from
long want of society, is quite revived by being taken to the

same place where he can talk in gestures to his heart s con-

tent." A deaf-and-dumb boy was taken to see some Lap-

landers, and one of the women who would not speak at

first, when she discovered his condition, got quite friendly,

and chatted in gestures about reindeer and other subjects

which interested her.

There is an oft-repeated story of two savages of different

tribes who married ; neither could speak the other's tongue,

nor did either make any advance towards learning it, yet

they lived together in peace and harmony for many years,

conversing wholly in signs.

Captain Burton states that white men prefer interpreters

learned in the art of sign-making to those better acquainted

with the verbal language. " A man being sent among
the Cheyennes to qualify himself for interpreting, returned

in a week, and proved his competence ; all that he did,

however, was to go through the usual pantomime, with a

running accompaniment of grunts."

It is possible for a connected speech to be delivered

wholly in signs, and Captain Burton gives the following

narrative as a specimen of how an Indian would render it.

" Early this morning, I mounted my horse, rode off at a

gallop, traversed a kanyon or ravine, then over a mountain

to a plain, where there was no water, sighted bison, followed

them, killed three of them, skinned them, packed the flesh

upon my pony, and returned home." The signs would be

arranged thus :
" I—this morning—early—mounted my

horse—galloped—a kanyon—crossed—a mountain—a plain

* " Early History of Man," p. .35. t Ibid. p. GO. Z Ibid. p. 54.

—drink—no !—sighted—bison— killed— three—skinned

—

j)acked llesh—mounted—hither."

Taken in connection with Captain Burton's example,
the following is of interest, as there is great similarity

between the modes in which the savage and the deaf child

express themselves. " A boy saw a tree on which several

birds were sitting. Ho thought to himself, ' 1 Nhould like

to catch some of these,' so he crept gingerly under the tree,

took out his pocket-handkerchief, spread it on the ground,

and began to .shake tho tree. To his great astonishment,

the birds did not fall down, but all ilew away. Very
disappointed, he took up his handkerchief again, and went
home. What an ignorant boy." A deaf anddumb child

would tell this exciting episode in the following way :
—

Sign for boy—there—tree—many—birds

—

lia]ii>y—think

—some—birds— I ; then ho would look towards the

imaginary tree, step towards it on his toes, puts his

hand in bis pocket, take out his handkerchief, sjiread it on
the ground, and shake the tree. All this is done with a

joyful expression ; but then he looks up, oj)ens his mouth
with astonishment, which passes quickly into disappoint-

ment, and then bends down, picks up his handkerchief,

puts it away, retreats with his head down and looking sad.

Finally he laughs, shrugs his shoulders, and makes the sign

for ignorant or don't know, the grouped fingers being put

to the head, and then quickly opened out from it.^''

A still more interesting example of a continuous nar-

rative expressed in signs is quoted by Mr. Tylor, f being

the last will and testament of a man named .John Geal,

who was deaf and dumb, and could neither read nor write.

The will is too long to copy here, but a few of the expres-

sions used therein may be quoted with advantage. When
referring to his money, he touched his trousers pocket ; to

more general property, he swept his arms all round. He
laid his head on the palm of his hand, with his eyes closed,

to signify " death, decease," and put his forefinger into his

mouth for " child "—a sign which has always been popular,

and which an ancient Egyptian would have understood, for

on the monuments, Horus, the son of Isis and Osiris, is

always represented with his forefinger in his mouth, to show
that he is a child. The sign, douljtless, originated in imi-

tation of the sucking of infants.

CHATS ON
GEOMETRICAL MEASUREMENT.

By Richard A. Proctor.

TUE CYLINDER.

A. We turn now from prisms and pyramid.s, to cylinders

and cones. With which of these shall we begin 1
p*?J

M. With cylinders ; for they bear the same relation' to

prisms that cones bear to pyramids ; and we had to deal

with prisms before we could deal with pyramids. __ "E''t:j

A. What is the curved suface of a cylinder ?

.)/. I can only answer for the case of a right cylinder,

—

the curved surfaces of oblique cylinders cannot be deter-

mined without the higher mathematics.

A. Can you deal with any light cylinder ?

M. No ; only with the right circular cylinder.

A. What then is the surface of a right cylinder?

.!/. It Ls equal to a rectangle, one side of which is equal

in length to the circumference of the circular base of the

* The story ia from Moriz Hill's "Anleitung zum Spracbun.
teiTieht Taubstummer Kinder." 1840.

t " Early History of Man," pp. 20-30.
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cylinder, while the adjacent side is equal to the cylinder's
height.

A. How do you prove this 1

Fig. 1.

JI. Let A D F (Fig. 1) be a right cylinder on the circular

base, F B D, A B, C D, E F being generating lines. Then
we might divide the whole curved surface of the cylinder
into small areas like ABb a, and show that each of these
approaches in area to a rectangle having B b for base and
A B for height. Adding all such rectangles we should
obtain a rectangle having the circumference of the circle

F B D for base and A B for height. But it is simpler to
suppose the cylinder rolled on a plane, till its whole sur-

face has touched the plane. If the generating line A B
(Fig, 1), touches the plane at the beginning of the rolling

as in A B (Fig. 2), it is obvious that the surface rolled

over will be such a rectangle as A B' where B B' is the
straight line traced by the circle F B D, A A' the parallel

traced by the circle E A C, and A B, a 6, D, E F in Fig. 2

are the lines touched by the correspondingly lettered lines

of the cylindrical surface A F D in Fig. 1 ; A' B' being
where A B of Fig. 1 again reaches the plane.

A. It seems tolerably obvious. But how do you }n-ove

that the circular edges of the top and bottom of the
cylinder will trace parallel lines t

M. As you begin to roll the cylinder from contact with
A B, it is evident that as A T, B t, the tangents at A, B, to
the circles E A 0, K B D, are square to A B, the beginning
of the rolling starts the traces An, Bb, Fig. 2, square to AB,
the next trace a b being parallel to AB. Thence to the next
trace and the next ; so that startinr/ along the perpeu-

A
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NOBERT'S RULIXG MACHINE.*
By Joun MAY.U.L, Jvx., F.R.M.S., F.Z.S.

THE ruling machine of the late Herr F. A. Nobert,

which I have the honour to bring to your notice this

evening, in so far as its special applications for the produc-

tion of microscopical test plates, interference-plates, and

diffraction gratings are concerned, must, I think, be

regarded as of essentially original design. I have not been

able to connect its origin with any ruling machine of

anterior date, though I have searched somewhat diligently

through sundry journals and transactions of various socie-

ties, and have had the assistance of Dr. Hugo Schroder,

who is well known to have taken much interest in hue

mechanism, and more especially in Kobert's work, during

the past thirty years, and who has sought to inform himself

from every available source.

I may at once state that, without the co-operation of

Dr. Schroder, my notes on Nol)ert's machine would have

been far less complete than they are ; and I must, there-

fore, at the outset, acknowledge my obligations to him
for many explanations and conjectures, without which
several important points of the construction would have

baffled me.

I should also premise that Herr Nobert was extremely

reticent as to the methods he employed in the production

of his nilings. So far as I have been able to learn, he did

not fully communicate his methods to any one competent

to convey the information to others. The description,

therefore, which I shall present to your notice will consist

almost wholly of notes made by Dr. Schroder and myself,

after minutely examining every part of the machine,

together with a few gleanings from the memorandum-book
in which Herr Xobert jotted down, from time to time,

fragmentary observations and data, hardly to be understood

by any one but himself.

But, first, for the information of those of my hearers who
may never have heard of Nobert's rulings, permit me to

make a few introductory observations as to the meaning
and purpose of fine rulings, so as to lead up gradually to a

comprehension of the problems which Nobert set himself to

solve, and the methods he adopted towards their solution.

In this way I hope not to have to draw too much on your
imaginations when I come to speak of the ditficulties of his

work, of the mechanical resources he developed in grappling

with these difficulties, and of the success he attained.

I have here an ivory scale divided to hundredths of an
inch, the divisions of which are filled with wax and graphite,

so that the lines appear black and the interspaces white.

Every one present, who has normally good sight, will have
no difficulty in resolving the lines, that is, in seeing by the

unaided eye the spaces between the consecutive lines, pro-

vided the scale be suitably illuminated. Those smong you
who not yet tried the experiment will be surprised to

observe how much more perceptible are the lines if illumi-

nated by a condenser. If ivory scales were accurately

ruled, so that each line was equal in breadth to the inter-

space, some of you would resolve, without much difficulty,

lines as high as 1-50 to 200 to the inch with the unaided
eye, whilst here and there exceptionally powerful sight

would resolve lines even closer. These figures would be
slightly augmented if the lines were ruled on glass, and
viewed under the most favourable circumstances by trans-

mitted light. I have met with one instance where lines on
glass, slightly closer than 2.50 to the inch, were resolved by
the unaided eye.

* From the Journal of the Society of Arts. A paper read before
the Society on May 6.

I would here call your attention to a point which has

frequently produced niisundorstandings in discussions

relating to the possibility of perceiving fine lines. Ii»

referring to the resolution of lines, I mean the capacity of

separating, in vision, adjacent lines, that is, the recognition

of the interspace. This resolution must not be confounded

with the capacity of mere perception of a line or point, that

is, the recognition of the minimum visibilc. Many experi-

ments have been devised with a view to dctormiiiing the

conditions and limits under which the eye resolves lines or

points of interspace of a given fineness, but the problem has

not been absolutely solved, so far as I am aware. Neither

have the con4itions or limits under which the eye may
reach the ininimiini visibilc,—the perception of a line, or

point, in an otherwise homogeneous field of view—been

worked out with any approach to demonstration, for it

still remains to be explained under what optical and
physiological laws we are able to perceive stars which do
not subtend an appreciable angle, even to our finest optical

and measuring appliances.

I have here a series of stage-micrometer rulings on glass,

commencing with fifty to the inch, and progressing to

10,000 to the inch. They probably belonged formerly to

the possessor of a microscope in the days when the measure-

ments of objects were generally made by direct inspection

and comparison under the microscope, and before the intro-

duction of the modern methods of measuring by screw-

micrometers, either on the stage or in the eye-piece. These

old rulings are of fair quality, and I show them with a view

of fixing in your minds a standpoint from which the fine-

ness of Nobert's rulings may be appreciated.

Early in the century, Frauenhofer gave a great impetus

to fine rulings by the production of his diffraction gratings,

in which he aimed at and achieved a standard of accuracy

in division and perfect similarity as to depth, breadth, and

symmetry of angles of the furrows, such as had never

before been formulated. He succeeded in ruling lines

much clo.ser than those contained on the highest of the

series of micrometers I exhibit—as high, indeed, as 30,000

to the Paris inch ; but, according to Sir John Herschel,*

these fine lines were not sufficiently accurate to produce

pure spectra, nor could he go beyond 8,200 lines to the

inch when they were submitted to this most searching test

of accuracy. Sir David Brewstert mentions that Barton

produced rulings on steel up to 10,000 to the inch, which

gave excellent spectra in his hands. Some of you probably

have seen the so-called " Barton's buttons," which were

stamped from his ruled steel dies.

{To he continued.)

CHAPTERS ON MODERN DOMESTIC
ECONOMY.

XXYIir.—THE FRAMEWORK OP THE DWELLING-HOUSE.

STRUCTUEAL EXAMPLES (continued).

THE DISPOSAL OF HOUSEHOLD REFUSE.

IN the closing paragraph of our last communication, we
noted that the majority of closet appliances now in

the market, and constructed upon what Ls known as the
" wash-out " or " flush-out " type, are defective in two
important particulars. They retain too little water within

the basin, and the necessarily lateral position of the outlet

requires a very powerful flush to operate at all success-

fully. These difficulties have, however, been overcome at

* Art. " Light," " Encyclopaedia Metropolitana," p. 489.

t " OpticB," " Lardner's Cyclopajdia," p. 120.
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last by recent inventors, who have experimented both
upon the shape of the basin and the application of the
water-flush thereto.

Fig. 28.

Fig. 2S is a sectional drawing of one of the best forms,

known .is the " Lambeth Improved Flush-out Closet," a

brief description of the mechanism of which will help to

explain what a thoroughly good closet of this class should

be. The shape of the basin is such as to retain the

greatest amount of water within its hollow, which shall

at the same time offer the least resistance to the action

of the flush. The vast bulk of the water enters the basin

at the flushing-arm. A, and secures a strong flush by
discharging exactly opposite at the outlet, B, whilst the

sides of the basin are simultaneously cleansed by way of

the ttu.shing rim, C. The removable plate, D, gives ready
access to the trap beneath, and a socket, E, can be utilised

for ventilation. The circular top of the basin facilitates

its being turned any way over the trap to suit the position

of the soil-pipe, and, when necessary, an iron standard,

F, can be had, on which to rest the basin.

But by far the most compact and effective series of flush-

out closets in the market are those which have been in-

vented by Mr. D. T. Bostel, of the Hygienic and Sanitary
Engineering Company, Limited. They are known under
the name of " Bostel's Patent Brighton Water-closets."
(Fig. 29, A and B). The characteristics of value which

A B
Fig. 29.—A, Section; B, Elevation, of Bostel's Prize lledal Closet.

distingui^^h these inventions may be summed up as follows:
1. There is a powerful flush, quite suflicient to remove any
matters from trap, soil-pipe, and house-drain into the public
sewer. With regard to this, we cannot do better than
quote a portion of a letter submitted to us by the patentee.
He says :

—
" I have fitted our show-room at Charing-cross

with one " (in allusion here to a new " Intercepting " Drain-
trap), " as it ought to be fixed ; it is connected to a main
drain leading to, and in connection with, the public sewer,
and four or five closets are also connected with the drain
leading to the trap and access chamber, so that any person
can see and test its action and reliability as to the certainty
of keeping the hou.se free of sewage or drain gases. Visitors

can also at the same time test and prove the fact I demon-
strate and claim for my closets and whole sanitary system,

viz., that matter thrown or deposited in the w.-c, ic, can
be flushed clean out of the house and drain into the sewer
at one Jlusli."

2. It will be seen from the sectional figure—A, Fig. 29

—

that the basin affords a deep trough for a rest of water,

and that ample provision is made for its being thoroughly
washed out upon every occasion.

3. There is no chance of an overflow of water, so that it

forms a perfect slop-closet.

-t. It is made in a simple piece of earthenware, and thus
there cannot be any danger from leakage through insuffi-

ciently-guarded joints, ifec. ; at the same time thorough
inspection and ventilation, without draftiness, is fully pro-

vided for. The Brighton closet thus includes all the requi-

sites of a thoroughly sound appliance, and is, in the eyes

of a modern sanitarian, ideally perfect.

'ilk

;|ll

'1

:^-
Fig. 30.

One excellent modification of the above is called the
" No. 3 Brighton Excelsior," and in some respects may
even be said to be an improvement thereon. It holds a

larger quantity of water within the basin or receiver, and
the outlet is in front, or out of sight. The flush of water,

moreover, is delivered principally at the bottom of the

basin, and is thus similar in action to a person sluicing a

pail of water when cleaning a pavement. A small supply

only comes in at the upper rim for the purpose of cleansing

the .sides of the closet. The access shaft is in front, and
can thus be got at very easily in case of accident.

The entire surroundings of the closet, as it should be

fitted, are clearly shown here at Fig. 30. The wooden
framework which supports the simple automatic flushing
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cistern with its 1
J in. down supply-pipe, gives elegance

as well as strength to the whole. The large ornamental

brackets for supporting the seat, and the lead safe V)elow,

are iniprovements which ought to be followed by every

plumber, since they contribute to cleanliness and health in

the house.

NERVOUS EXHAUSTION.
By Edwin Wootos.

ROUGHLY dissected, the body shows to the naked eye

a brain and spinal cord ; from each of these, con-

tinuations or nerves proceeding to various parts of the

frame. With the microscope the nerves can be traced

until they become lost in the units or cells of which the

body is composed. Hence, as I have said elsewhere, " The
body of man is in reality a nervous system clothed with

other tissues." Now this system has two great functions

—

elaboration and conduction of a particular form of force.

The latter is dependent for its production on the brain,

spinal cord, and certain nervous structures in the interior

of the body termed " ganglia " ; but as these last are

maintained functionally by the power of the two former, it

is with these alone we need at present concern ourselves.

The nerves are merely conductors of force to the cells of

the body in which their ultimate divisions termiuate.

While every particle of the animal frame has a life of its

own, the millions of such particles of which the body is

composed are held under control and governed as an unity

or individual by the brain and spinal cord. The brain is

the material organ of thought. It is an instrument of the

most intricate and elaborate mechanism, used as a medium
by a spiritual entity—the soul—which modern researches

would lead us to believe is evolved from the nervous force

before mentioned, with the development of the body in

utero. Using a simile, the brain may be compared to a

well constructed organ, and the soul to the musician.

The various faculties of the mind have their localised seats

of action in this physical apparatus of thought, but not

according to the system of Gall and Spurzheim, the plaster

heads representing which are doubtless familiar objects to

my readers. Any injury to a particular part of this appa-

ratus results in an impairment of the fiiculty or faculties

having their normal seat in the situation of the lesion.

The spinal cord, including within the term, for the sake

of simplicity, all that part of the cerebrospinal nervous

column below the brain proper, is the governing seat of

non-mental actions, such as walking, breathing, &c. Beside

their special functions alluded to, the brain and cord, like

the rest of the nervous apparatus, conduct nerve force.

The whole nervous system requires, for the performance of

its functions, certain conditions. These are structural

and chemical, and, consequent on these, electric and mag-
netic. In healthy, quiet-minded people all these conditions

are found, and nervousness is due to deviations from these

normal physical states. Waste and repair are being carried

out in the human body during every moment of existence,

and the wa.ste of an organ is in exact proportion to the

demand made on its powers. The repair is likewise in

proportion to this demand, provided there be the presence

in the blood of the materials necessary for such purpose,

the result being development. But if the demand on an

organ lead to an excels in the amount of material expended
over that which can be supplied to it from the blood and
elaborated into its structure, the part does not develop

;

it is physically injured, and incapable of performing its

ordinary functions.

During the waking state, expenditure is carried on in

excess of repair, and hence when healthy, not artificially-

induced, sleep is felt to be needed, it is because tlie body,

and nervous centres esiiecially, are temporarily exliausti^d.

During sleep repair proceeds in excess of expenditure, and

the person awakes with his system restored to its normal

vigorous condition. Thus a balance is struck daily.

Life has no station so exalted, intellect no power, and

weak h no influence, that their possessors can derive t herefrom

happiness, or aught approaching it, if they snfit-r from that

dread physical condition we are about to consider. IMany

are the hard-headed men of busines-s, who, by the gradual

establishment of this wretched state of lieing, have been

compelled to relinquish their pursuits, or to carry them on

under mental tortures wliich make existence a very curse.

This disease is essentially one of civilisation ; it is pro-

duced by the modes of life found in cities and homes, and

is comparatively unknown amongst uncivilised nations.

The subject, involving as it does the laws governing

man's whole mechanism, is one replete with scientific int(!-

rest. Experiment and observation have laid bare those

hidden cau.ses which were once thought to be beyond the

power of human fathoming, and science, with, to some

minds, a pitiless and sacrilegious band, but in reality with

one that is humane, though all-daring, demonstrates in this

year 1885 the physical causation of every morbid thonght,

motion, and sensation as clearly as she proves that any two

sides of a triangle are, taken together, greater than the

third side.

Nervous exhaustion may be congenital or acquired. The

causes of acijuired exhaustion may be considered as active

and passive : in the former the usual amount of work on

the part of the nerve centres is increased without an

additional supply of material necessary for tissue repair

;

in the latter the supply of nutritious material in the blood

is lessened without any prior alteration in the amount of

labour. Remember that by " nutritious " material is

meant that capable of being supplied from the blood to the

tissues. Very many people who eat much and labour little,

whether with mind or body, could throw additional work on

their nerve centres without any change in the amount or

character of their food being necessary, since in such

persons the blood becomes richly stored with organic

matter, which, not being required, is excreted in various

forms, or stored up as fat. Supply beyond demand is, so

far as concerns nutrition, merely waste.

The brain partakes, with the rest of the body, of this

general law of waste and repjair. Every thought, every

emotion is accompanied by actual destruction of tissue, and

its excretion from the system. So the performance of those

functions, whose governing seats are situated in the spinal

cord, is accompanied by waste of the latter's tissue, and the

equivalence or deficiency of the repair will be governed by

the conditions of blood supjdy already mentioned.

Nervous exhaustion may be divided, according to its

causation, into two chief classes:—(1) General and (2)

abdominocentral.

Each of these is capable of subdivision into (1) simple

and (2) complex nervous exhaustion.

The abdomino-central clar-s must be briefly dismissed, as

space cannot be afforded for its full consideration. It

includes true hysteria and hypochondriasis.*

General nervous exhaustion. The chief phenomena of

the simple division are:—(1) Strong beating of the heart

occurring after slight exertion or from emotional causep.

The same effect may result fnim lying on the left side. (2)

* See " Mimoais Inquieta," by the same author in " The Journal

of Psychological Medicine," Vol. YIII., Part II.
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Weak action of the heart. (3) Palpitation of the heart.

(4) Partial loss or weakening of the voice. (5) Vocal

tremor. (6) Relaxation of the muscles, especially seen in

the shaking of the head when walking ; if a hat be worn,

the brim acts as an |index and vibrates at each step. If no

hat be worn, the scalp at the back of the head will be seen

to move. (7) Spasmodic muscular action as seen in hand

trembling and sudden involuntary bodily movements. (8)

Fits of perspiration and chills. (9) Irritability of the

cognisant centres of the braiu, as shown by fright at slight

causes. (10) Sleeplessness.

(To he contiynied .)

EAILWAY PLANT AT THE INVEN-
TIONS EXHBIITION.

TTTE are all so directly dependent upon railways as a

\ V means of transport from place to place, that the

collection of railway material at the Inventions Exhibition

is sure to attract considei'ablo attention. Although, in

many respects, the exhibit is a restricted one, nevertheless

there are a goodly number of features in railway working
brought prominently forward.

' First, foremost, and frontest," as Mr. Moore would
say, is the mammoth engine by Mr. Webb, of the London
and North-Western Railway. To this a brief or passing

rtference has already been made. Some of its features

may, however, be appropriately mentioned here.

Without, perhaps, embodying much that is at this

moment new in principle, it is nevertheless a monument of

ingenuity and a testimony of unwearying patience. It is

practically the outcome of some years of the closest and
most enthusiastic application to the study of engine-

building. It is called the " Marchioness of Stafford," and
belongs to what is known as the " Dreadnought " type. It

is a compound engiue, and has two high-pressure cylinders,

\i in. in diameter and 24-in. stroke, and one low-pressure

cylinder 30 in. in diameter and 24-in. stroke, the driving

wheels being G ft. 3 in. in' diameter. The leading wheels

are of cast steel, the others of wrought iron. The working
pressure is equal to 175 lb. per square inch. The weight
of the engine empty is 39 tons 10 cwt., while the working
weight is 42 tons 10 cwt. There are only three of

these engines in use, seventeen others, however, being

in hand at the Crewe works. The " Experi-

ment," the first Webb compound which was built,

ran 173,802 miles between the dates of February,

1882, and March, ISS-""), while the distance covered by the
" Dreadnought " from September last until March 20th was
l.''>,477 miles, with trains averaging twelve vehicles,

between Crewe and Euston. The aggregate number of

train miles which have been run by the various compound
locomotives on the London and North-Western Railway is,

to March 20th last, 1,820,031 miles. One great object in

introducing the compound type of locomotive was to reduce

the cost of fuel ; and it is stated that an engine converted

from the ordinary non-compound type, and running between
Broad street and Mansion-house on the District Railway,
in the course of nine months ran 33,014 miles, with an
average consumption of 235 lb. per mile, as against 31'41b.

per mile by the other engines doing similar work.

This engine is standing on a length of steel permanent
way of a pattern which has been introduced by Mr. Webb.
The sleepers are rolled from Bessemer steel ingots, the weight

of a complete sleeper being 1741b., made up as follows :

—

Sleeper, 9 ft. long, 124 lb. ; two chairs, 28 lb. ; rivets, 5 lb.
;

two lining plates, 151b.; and two oak keys, 21b. A

creosoted wooden sleeper, such as is more generally used>

weighs 242 lb. complete. The balance in favour of steel is

considerable, and, seeing that they are much smaller, more
easily packed, and presumably more durable than timber,

they are sure to come into favour ere long, and the wonder
is that even for the erst intended Suakim-Berber Railway
they were not adopted. There would have been no danger

of their being burnt or stolen.

Automatic brakes are brought very prominently under
notice, and deservedly so; for in these days of fast travelling

and rapidly-following trains, it is absolutely necessary that

the greatest possible security against collision or other acci-

dent should be provided. In the face of the fact that with

proper apparatus a train may be drawn up in its own
length, it is tantamount to criminal negligence to allow a
train to run the risk of disaster with nothing between it

and destruction but the brake-power which can be supplied

by the engine to its own wheels, supjilemented by the

puerile efforts of the guard in the manipulation of his toy,

otherwise dubVied a hand - brake. The exhibit by the

Westinghouse Co. is very complete, practical, and impres-

sive. We have already (Knowledge Nos. 147 and 149)

enlarged upon this system, and need say no more con-

cerning it, save that it is as secure as ever against competi-

tion. Its only enemy is its expense ; but we are fain to

imagine that when a company like the Brighton can afford

to apply it to every train, expense is but a lame excuse,

and nothing but an excuse.

The Vacuum Brake Company make a good display of

their apparatus as employed on the Midland and other

railways, but it is rather too crowded, and an air of

mystery pervades it, so that it receives less attention than
it might.

A source of attraction is a working model illustrating

the Welch-Parker Smith Automatic Brake (pressure or

vacuum). This is a modification of the Smith brake in

use on the Great Northern Railway. The model consists

of a carriage which is made to ascend a steep gradient, and
which is arrested at the summit, and again at the middle of

its descent by tbe application of the brake. Working models

are always taking, this one especially so.

Another detail in railway-working is the buffer—by no
means an unimportant detail. Several forms of spring

buffer are exhibited, the Fairlie Engine Company showing

specimens of Mr. R. H. Hepburn's encircling spring
" stop." Spring buffers consist of very stout volute or

conical springs of various kinds, encased in an iron

chamber. It is found that the concussion frequently

fractures these springs, and Mr. Hepburn's improvement

consists in the addition of an encircling hoop, somewhat
broader than the section of steel forming the spring. This

constitutes an eirectual " stop," whence the spring cannot

be overstrained.

Couplings are responsible for the loss of life and limb to

large numbers of railway employes every year, and every

improvement which tends to reduce the risk of such

accidents is worthy of serious attention. The Brocklebank
Automatic CoujJing has the merit of being workable with-

out necessitating the presence of a " shunter " between the

trucks or coaches. Each vehicle is provided with a sort of

two-pronged claw hinged under the floor. When two
vehicles approach, one claw glides up over the other and
interlocks with it. The movement of a lever at the side of

the truck sets it free ; so that there is no necessity for

any one to endanger his life by getting between and from

there beneath the trucks. This coupling may be applied to

existing apparatus, apparently with an ultimate reduction

in the expenditure.

The conviction that our present system of fog-signalling
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is positively bad has long since forced itself upon the great

majority of travellei-s. The uncertainty and danger

enshrouding them is considerably enhanced in the case of a

junction, where a number of trains may be endi'avouring to

j)ass simultaneously. The Electric Signal Company exhibit

a system by which the ordinary visual signals are repeated

on the engine, and as long as the sema|)hor(' is set at dunger

an audible signal, in the shape of an electric bell, is main-

tained on the engine. The wiiole of this is effected by

making or breaking an electric circuit The progress of

the train along the line is also indicated to the signalman,

and the duration of each danger-signal is automatically

recorded.

Messrs. Mackenzie i Holland, Messrs. Saxby <fe

Farmer, Mr. W. R. Sykes, and others, make together an
excellent show of iuterlockiug and blocking apparatus,

which are worthy of considerable attention.

The working railways on the south i)romenade are being

pushed forward into a state of preparedness—indeed, that

worked by the British Jlekarski Company is practically

complete, and but little more is required to be done on

Mr. Holroyd's Smith electric railway.

These remarks can scarcely be concluded without a

reference being made to the steam locomotives for street

tramways. Messrs. Merryweather it Sons exhibit a well-

finished specimen of the type of engine in use on the North
London Tramways, which is specially adapted to steep

gradients, is free from noise either of blast or machinery,

is smokeless, and effectually condenses the exhaust steam.

This firm, who were the pioneers in the adoption of

steam motors for tramways, have engines at work in

Australia, New Zealand, India, France, Spain, Germany,
Holland, &c. It is said that the cost for four years' working
on the Stockton and Darlington line was at the rate

3-12d. per mile, while seven years' working on the Dews-
bury, Batley, and Birstiil line showed an average cost

"2 57d. per mile, or about half that of horse-traction. It is

further urged that the result of experience on the North
London line is to confirm the impression that these engines

are not a source of terror to horses even in a busy

thoroughfare.

The Falcon Engine and Car Works turn out a sample

of the Falcon Engine, which is used at Birmingham,
Coventry, Manchester, Bury, Oldham, and elsewhere.

Another tram-locomotive is shown by Messrs. Black,

Hawthorn, i Co., of Gateshead.

Altogether, a deal is to be seen and a deal to be learned

from an inspection of the railway plant exhibited in the

Centre Court of the South Galleries at the Inventions

Exhibition.

THE EVOLUTION OF THE SENSE
OF BEAUTY.

By Constance 0. "W. Naden.

(^Continued from page 415.)

THE formation of the Greek ideal, or of any ideal, pre-

sents an interesting problem. How did it grow ?

What was the manner of its evolution 1 No one now
imagines that the sculptor took a nose here and a mouth
there, from one model a leg and from another an arm, and
combined such disjecta membra, into a complete body. Nor
is it generally supposed that prior to all experience he

carried in his mind an Archetype, which enabled him to

outdo Nature, and to reveal the true design of her imperfect

work.

A solution of the problem is suggested by a very modern

invention. Mr. Galtoii's method of composite photography

gives us the clue to the evolution of Greek art*

A number of ])ortraits are selected, similar in size and

attitude, and having the same general type of physiognomy,

although the individual differences may bo many and

marked. Their images are thrown in rapid succession upon

the same portion of the same sensitised ]jlHitograpliic plate,

and the result is a generic portrait—like all, yet bearing

exact resemblance to none. Individual peculiarities dis-

appear, and only the lines common to all, or to most, are

preserved. But this tyi)ical face is almost invariably far

more beautiful than any of the faces from which it is com-

posed. A composite taken from five portraits of Clco]iatra

is described as being, " as usual, lietter-looking than any of

the components, none of which, however, give any indica-

tion of her reputed beauty." Family portraits, compounded

of old and young, male and female, are in most cases

" flatteringly handsome."

Mr. Galton points out that the generic portrait is

strikingly analogous to a mental concept, and that the for-

mation of the one may help to explain the formation of the

other. The brain of the observer may be regarded as a

sensitised plate—weakly sensitised in the ordinary man,

strongly sensitised in the artist The plate, or brain,

receives a number of superimposed impressions ; those

which are in some degree similar blend and coalesce, the

lines which coincide being strengthened, while those which

deviate widely tend to fade away. What remains is the

pure type, which may be the portrait of a race, a class, or

a family. Though perhaps never seen in real life, it is

abidingly present to the mind's eye, and becomes a standard

by which real life is judged.

The analogy (as Mr. Galton himself remarks) is not

perfect. The mind does not always distinguish between

superficial and essential resemblance; and even when it

has been trained to such diaorimination, thi-re is another

important source of error. A single picture displayed

ten times as long as any of the others would produce

on the sensitised plate an effect ten times as great ; but

this is not always true of brain-images. The impression

produced by the more commou outlines does not increase

in the ratio of their frequency, and therefore is not .suffi-

ciently strong to overpower the impression produced by

outlines which are less common. Extreme forms will,

therefore, leave very visible traces. However, this flaw in

our analogy really only makes the explanation more com-

plete ; for it is noticeable that all art tends to exaggerate

the distinctive features of its ideal. Indeed, the natural

craving for variety and intensity carries art even

beyond the boundary of actually-existing shapes. The

facial angle of the Greek type—as remarked by Herbert

Spencer—is larger than we ever find it in nature, the

cheek-bones smaller, the nose .straighter.

But why does the generic image appear beautiful I Mr.

Galton ascribes its beauty to the smoothing away of

individual irregularities ; but this obviously is a mere

restatement of the facts, not an answer to the question.

We must look a little deeper for our reply.

Impressions of every kind are received by the artist, as

by the ordinary observer, and unconsciously combined

into generic ideas. Wisdom, power, love, and majesty

—

these abstractions, produced by the synthesis of many

concrete experiences, dwell in the mind, and crave for

embodiment They ask to be born into the visible world.

But, clearly, the best incarnation of Power must be the

compound image of many strong men, the best incarnation

* See Mr. Galton's " Researches into Human Faculty "
; also an

article on " Generic Images," Nineteenth Century, March, 1879.
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of Love must be the compound image of many attractive
and lovable women. Wisdom will be symbolised by the
ideal portrait of a sage, and divine majeaty by the union
of those outward attributes which mark the bom kings of

And since the qualities to be thus represented are
such as have been gained through ages of evolution, and
are therefore advantageous to the race, their physical cor-

relates will be proportionately valued ; till at last the
reason for admiration is forgotten, and prosaic utilitarianism

merges into a^thetio adoration. Yet the incarnation must
never lose its soul, and degenerate into simple fleshliness :

the more perfect the sj-mbol, the more perfect the beauty.
With Christianity comes the gradual development of a

more sjiiritual and emotional character, not to be typified

save by the manifold expressiveness of painting. It would
be out of my province to attempt even a sketch of the
progress of Christian art, from the stiflf outlines in the
Catacomb.?, to the awaking, but still fettered, genius of

Cimabue and Giotto, and the full freedom of Michelangelo
and Raphael. But it is Raphael's glory that he has satis-

fied the three demands which the human soul addresses to
its artistic ministers ; he has stimulated the eye by rich

colour and contrast of light and shade; he has gratified
the love of life by his healthful mothers and chubby
infitnts ; he has responded to the emotional instinct by
suggestions of tender human feeling in his Madonnas, and
of rapt ideal devotion in his wondrous St. Cecilia.

I need say little about the taste for the " picturesque
"

and the rise of the landscape art, since here I fully agree
with Mr. Grant Allen.* He points out that the primitive
love of beauty is never evoked except by an object more or
less closely connected with some physical need. The bird
concentrates its attention on its own species, and does not
trouble itself, so far as we know, about the unpractical
beauties of sky and sea. Primitive man takes the liveliest

interest in the decoration of his weapons and tools, and in

those natural objects which he can use as ornaments for his

person ; then he begins to take pride in adorning the home,
the palace, and the temple ; when he cultivates the ground,
his orchard and garden are jileasing in his eyes; and, finally,

when travel has become easy, and the mountain, the pre-
cipice, the ravine, the glacier, the forest, the sea, are no
longer symbols of weariness and terror, of cold and hunger,
of long toilsome journeys amid savage tribes, he at last

feels a free and fearless pleasure in the lines and lights and
hues of landscape and seascape.

If I have succeeded in nothing else, I think I have at

least indicated the difficulty and complication of my .sub-

ject. Our ideal of beauty has not been miraculously cast
down from the skies as a golden image to be worshipped
for ever and ever. It is a growing organism, sprung from
simple germs, always evolving into more complex forms,
varying, like all organisms, with its position in time and
space, and with all the conditions which surround it.

Every change in climate, in custom, in morality, in govern-
ment, in religion, has left its trace on this sensitive part
of our nature. There is no warrior, no ruler, no anarchist,
no saint, no philu.sopher, no man of science, who has not,

consciously or unconsciously, influenced its growth. Not a
need, or emotion, or illu.'iion, but has helped to mould the
private and public ideal.

The very intolerance which makes the resthetic reformer
pose as a prophet, and deliver the burden of the Lord
against his fellow.s, may often be a sign or a source of
strength

; the very tolerance with which the eclectic art-

critic admits the merits of all styles and schools, may be
only the last flower of weakness. Yet there should be

* ".Esthetic Evolution in Man" {Mind, October, 1880).

times when the veriest specialist in art looks up from his

own little valley, and, beholding the mountains which
surround it, dimly believes that from its heights may be
seen rivers and plains and seas, and a broader heaven.

THE ORIGIN AND HOME OF THE
DIAMOND.

By W. Jerome Harrison, F.G.S.

THE DIAMOND IS SOUTH AFRICA.

IN the year 18G7, the news that diamonds had been

discovered in Soutli Africa was received in Europe
with much surprise and some incredulity. The site of the

first diamond-diggings was in the gravel deposited by the

Paver Vaal along its course in Griqualand West, not far

from its junction with the Orange River. The richness of

these " river diggings," with the good quality and size of

the stones, soon attracted hordes of miners, who traced

the diamond-bearing gravels along about 200 miles of the

course of the Vaal. But in the river-gravels the diamond is

clearly but a "lodger" ; it lies with thecountless other pebbles,

of all sorts and sizes, all swept away from their parent

rocks by rain and frost and the current of the stream. Men
reasoned that if the precious stone was so plentiful in these

gravels, its true home— the rock in which it was formed

—

could not be far off, and they searched the country round

with a keenness which deserved to be, and which was,

richly rewarded.

By the year 1871 four points—Du Toit's Pan, De
Beers, Bultfontein, and Kimberley—had been discovered

where diamonds were found in the solid rock. These four

diamond-mines—or " dry diggings," as they are called, in.

contradiction to the " river diggings "—lay close together

about 24 miles south of the River Vaal. They are

5.50 miles north-east of Cape Town, and 350 miles

west of D'LTrban (Port Natal). Two other mines

have since been found at Koffy Fontein and Jager's

Fontein, about fifty miles east of Kimberley, in the

Orange Free State. So vigorously has the search been

conducted, and so numerous have been the " finds," that

diamonds to the estimated value of thirty million pounds

sterling have already been obtained from these South

African mines. This great influx of precious stones from

a British colony has led to the introduction of diamond-

cutting as an English industry, and the diamond-cutters of

Clerkenwell are now considered fully equal in skill to those

of Amsterdam.
To understand the mode of occurrence of the diamond in

its matrix, we must briefly describe the geology of the

country. Commencing on the west coast at Port NoUoth,

an ancient rock, called gneiss, forms the surface for 300

miles as we walk eastward. It is then overlain by meta-

morphic schists ; and above these, forming a level plateau

5,000 ft. above sea-level, come the Kimberley shales. These

shales vary from blue to black in colour, are of considerable

thickness, and appear to have been deposited in the bed

of a large lake or lakes, resembling those which now occur

in Central Africa. Fossil ferns and thin seams of coal are

common in the shales, whose precise geological age is un-

certain, although the probabilities are that they belong to

the period of the Trias or New Red Sandstone. At some

period after their formation, the consolidated hardened muds
or shales were invaded by melted rocks, forced up from

below, doubtless by the agency of steam, which is now
known to play the jirincipal part in volcanic disturbances.

These igneous or fire formed rocks traverse the shales as fiat
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sheets which have been injected, as it were, between the
strata, am) as more or less vertical walls or dykes : in com-
position they closely resemble the ordinary " trap " or
basalt, such as forms the "Great Whin Sill" of Northum-
berland, and the Kowley Hills, near Dudley. It is needless
to say that the hot rock has affected the shales in its

immediate vicinity ; they are hardened, and the coal is

converted into stone-coal or anthracite.

J
n
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r

Fig. 1.—Showing the 400 " claims " into wliich the surface of the
Kimberley Diamond Hine was originally divided.

But the diamonds do not occur in either the ti-ap-rocks

or the shales ; they are confined to certain vertical pipes or
" necks," which are believed to be the channels of commu-
nication by which melted matter rose from below to

volcanic craters now swept away. We will describe

the Kimberley mine as a type of the rest. All over the

sarface of the level plains of Griqualand red sand is spread

to a depth of from two or three inches to as many feet

;

below this comes atufaceous limestone (a deposit extracted

by the influences of the weather from the rocks below) of

simUar thickness, and below the limestone we find either

shale or trap-rock, or, if we are lucky enough to hit

Pig. 2.—^Vertical section of the Kimberley Diamond Mine,
showing the different rocks passed through. The dotted line A A'
marks the present level of the workings.

upon it, the diamantiferous rock itself. At Kimberley,
formerly known first as " New Rush " and then as Coles-

berg Kopje, the old crater-neck occupies an oval area of

about twelve acres, which has been excavated to a depth of

450 ft. The walls, or sides, of this enormous hole are

composed partly of shale—bent upwards near its contact

with the diamond rock—and partly of trap. As the mine
deepens, the sides frequently fall in, and great trouble has

recently been experienced from this cause. The material

filling the pipe, and containing the diamonds, is of an
extraordinary and heterogeneous nature. The matrix is a

greenish mineral called bronzite (a bydrated silicate of

magnesia), but it includes thousands of rock-fragments.

Tlie shales, the trap-rocks, other rocks such as gneiss,
which do not croj) out at the surface in this region, all

these occur in the pipe in masses of every conceivable size,

form, and shape. The whole points irresistibly to the
conclusion that the bronzite was forced up from biilow in
a melted state, and that it has broken through, incorpo-
rated, and carried upwards fragments of all the rocks
through which it has passed.

The diamonds are found embedded in the greenish
matrix. They are crystallised in the octahedral form, or
in one of its derivatives. They are frequently found
broken or fragmentary, or even as mere splinter.s (for the
diamond is a rather brittle stone), but the missing frag-
ments of any one stone are nevev found, although they
have been diligently looked for.

Kimberley Mine, with its neighbours, was annexed by
the British Government, in the interests of order, in 1871.
It is divided into 100 claims, each 10 yards square, on each
of which a Government royalty of lOs. per month has to
be paid. As the stuff is excavated, it is drawn up l)y

steam-power, along wire ropes, to the surface. Here it is

washed and sifted by machinery, the residue being lastly
passed over the sorting-tables, where the diamonds are
picked out. Owing to the large scale on which the opera-
tions have now to be conducted, most of the claims are
united into companies. The following extracts from
the balance-sheet of the " Central Diamond mining Com-
pany," Kimberley, for the year ending May, 1883, will
give some idea of the scale of work and the profits.

Quantity of diamond-rock that has been hauled up = .3 14,205 loads,
16 cubic feet each.

Quantity of diamonds found = 471,488 carats.
Quantity of diamonds sold= 434,890 carats.
Value of diamonds sold = £'.tS2,31-t.

Value of plant at the mine = £98,871.
Expenses of working= £253,920.
raid for rates and licences= £147,709.

Amount paid as dividend = £100,951.

It will be seen that the rough diamonds were sold at the rate
of about one guinea per carat, but this would include much
" bort," as the diamonds which are useless for ornamental
purposes are called. A cut brilliant of good quality,
weighing one carat, is sold by jewellers at from £8 to £10,
and above this weight the value increases as the sqvMre of
the weight in carats. Thus a diamond of the "first"
water, weighing ten carats, is theoretically valued at
10xlOx£10=£l,000. The largest diamond hitherto
found in South Africa is the " Stewart," which weighs
288 carats (about 2 ounces troy) ; but the " Star of South
Africa," 83i carats, and the " Porter- Rhodes " are also

very fine gems. Many of the stones have a pale yellow
tinge, but others are quite equal to the best specimens ever
obtained from India or Brazil.

{To he continited.)

Amongst the most recent applications of the .^ilolus Water-spray
System of Ventilation are those at the New Registry-room, G.P.O.

;

St. John's Church, tt'aterloo-bridge-road, S.E. ; Dr. Voysey's
Church, Swallow-street, Piccadilly ;

" Greenlands," the seat of
Eight Hon. W. H. Smith, M.P., Henley-on-Thames; St. John's
Church, Gainsborough ; Buckfastleigh Abbey, Devonshire ; St.
Mary's College, Wolverhampton ; Hospital, Singapore ; New Daily
Press Offices, Bristol ; Dr. Sharp's, Cnrzon-street, Mayfair, W.

;

Highfield Chapel, Earlsheaton ; New Butcher's H.all, Bartholomew-
close ; Christ Church (Congregational), Rhyl; Portland Prison;
Parkhurst Prison ; Hindlip Church, Worcester ; West Ham Police-

court; Chapel of St. Bartholomew; Convalescent Home, Swanley;
and Oldham-street shops, Manchester (third order).
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etittorial (Sosesitp.

I HAVE received a pamphlet from Colonel Parnell (late

R.E.), beiug a reprint of a paper read by him before the

Royal Meteorological Society, which contains matter at

once novel and interesting. It is " On the Mechanical

Characteristics of Lightning Strokes," and deals with the

results of observation of 923 cases in which lightning struck

various bodies, animate and inanimate. Colonel Parnell

combats the commonly-received idea that lightning descends

from the clouds to strike houses, trees, and people, and
contends that, on the contrary, in a very large number of

instances, it passes out of the earth through the body
"struck." The evidence he adduces must be sought in his

own pamphlet. Speaking for myself, I am inclined to

credit it, not only from its intrinsic force, but because

(j.iace Professor Tait) I have myself distinctly seen lightning

strike ujoward^.

Amid the opprobria of English jurisprudence, the exist-

ing law of libel seems to me to hold a prominent place
;

in fact, the entire abolition of civil actions for it would
appear to be imperatively called for. Thtit any Gentleman
should seek to make money under pretence of salving his

wounded honour and credit, it is monstrous to suppose
;

but unfortunately actions for damages, are, in the over-

whelming majority of cases, not instituted by people with
any claim (save an empty statutable one) to be so de-

scribed. For, sooth to say, libel suits are, in ninety-nine

cases out of a hundred, merely " attorneys' actions

"

brought for the sake of the costs, and nothing else ; and
many a man will put up with an almost indefinite amount
of vilification from another out of whom no costs are to

be had, who would promptly enough attempt to exact

reparation from anybody from whom money was to be
extorted.

I HAVE been led into this train of thought by seeing

that a Mr. Legge, who a short time ago brought an action
against the World for libel—and lost it—has been figuring

in the Bankruptcy Court ; and by the reminiscence which
this induced of the termination of the notorious case of

Belt V. Lawes, after a similar fashion.

Now, it is positively scandalous that a man who may be
actuated merely by a wish to advertise himself, by personal
rancour, conceit, or by a dozen other equally worthy
motives, should be able to drag any one into court and
subject him to the pains and penalties of a long and most
costly trial, and then, when the verdict goes against him-
self, quietly to become bankrupt, leaving the victim of his

(judge - and -jury declared) unjust action saddled with
enormous costs.

The remedy for such a state of things is obvious. Pend-
ing the speetly and entire abolition of civil actions for libel,

no one should be suffered to bring such an action without
first finding security for the whole of the costs. This
abolition accomplished, then a slight modification of the
44 and 45 Vict., c. GO (with the special retention of s. 3 of

that Act), w-ould enable every really-aggrieved person to

obtain a remedy, and to vindicate his unjustifiably-assaUed
reputation promptly and effectually.

as these initial holders of peerages-and-water had to pay

him £1,000 each for their aggrandisement, he contrived to

raise a by no means inconsiderable sum by selling his bran

new titles. Time has now cast its halo over them, and the

Order of Baronetcy has at least as much lustre shed upon
it by some of its members as it confers upon them, and
commands an amount of respect and deference which it

scarcely obtained when admission could be gained to it, as

to a show, by payment at the doors.

The dignity of a baronet is just 274 years old to-day

;

for on May 22, IGll, that slobbering pedant James I. made
Lis first batch of them. The king was very hard-up, and

Under various statutes, beginning with 10 and 11

^Ym. III. c. 17, and culminating in 42 Geo. III. c. 119,

lotteries are declared to be public nuisances. A penalty

of £500 is imposed on every one who exercises or opens a

lottery ; a similar penalty upon any person who knowingly
suffers his house or room to be used for the purposes of a

lottery ; and also a penalty of £20 upon every person who
shall jilay, throw, or draw at any lottery. Nor are these

Acts merely a dead letter, for not many years ago a certain

conjuring " Professor " at Brighton found himself inside

Lewes Gaol for distributing some articles of jewellery by
lot at one of his entertainments. Exhibiting such care as

this for the morals and safety of the inhabitants of these

islands, it might reasonably be expected that our paternal

Government would itself studiously avoid giving any
facilities in the United Kingdom for what it is so

ready to punish in a highly-penal fashion ; and yet there

are perpetually passing through the General Post-ofiice

by book-post, and open to the inspection of every one
through whose hands they may pass, thousands of cir-

culars from Jews (calling themselves "bankers") in Ham-
burg, inviting people to take shares in a "great money
lottery under the Government guarantee." The whole
thing ajiproaches so closely to a swindle that it is infinitely

discreditable to our postal authorities that these circulars

are not all returned to the senders. That the chance
bought by the confiding idiot who returns a pecuniary
reply to any of these gull-traps refers only to one of the
" classes " of drawing set forth in them, is never even hinted

at. Hence the odds against his winning anything whatever
are overwhelming, even supposing that the whole thing were
fair and above board. As it is, it is, I must repeat, infi-

nitely discreditable that the authorities at St. Martin's-le-

Grand do not summarily suppress the circulation of these

announcements at once and for ever. They cannot plead

the excuse that they are ignorant of the nature of them,
inasmuch as—as I have previously said—they are open to

the inspection of every one.

Ax announcement in the newspapers, under the heading
of " Deaths," seems to snap a curious link with an almost
historical past :

—

Shelley.— May lOth, at Tandridge Court, Godstoue, Surrey,
Hellea Shelley, daughter of Sir Timothy Shelley, Bart. ; born
Sept. 29, 1799.

This was the sister " Hellen " of that hHe noire of our
grandfathers and gi-andmothers, Percy Bysshe Shelley,

the poet, who was drowned in the bay of Spezzia just

sixty-three years ago. Strange it seemed to see this

lamented lady moving in society within the last few
months, or even weeks, and to think of her immediate
personal connection with a past so utterly dead and buried

to the present generation. The beau- ideal of a high-bred

Englishwoman, she, clad in dark velvet and lace, looked

as though she had just stepped out of one of Kueller's

frames. She was reticent about " Bysshe " (as she always
called her brother), and never cared to talk of him.
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SOME BOOKS ON OUR TABLE.

The FaUaaj of the Present Theonj of Sound. By Hknuy
A. Molt, Jun., PhD., kc. (New York : Wiley it Sons.

Loudou : Triibner i Co. ISS.'i.)—There is no scousticist

but Hall, and Molt is his prophet, is the burden of this

queer book. Blaserna, Helniholtz, Mayer, Lord Rayleigh,

Rood, Sir William Thomson, and Tyndall, to take some
names mentioned by our author, can only " retain the

respect and confidence of all thinking people " by giving

up straightway the theory that sound is an etfect of atmo-

spheric undulations. Not a bit of it ! So far as we can

understand Dr. Molt (and he is not, perhaps, always quite

so lucid and intelligible as he might be), air has nothing to

do with conveying sound, and the stupid people who fancy

that a bell rung in an exhausted receiver is inaudible

—

ought to hear it, that's all. Further (again with the same
qualification) it would seem as though Messrs. llall. Molt,

it Co. conceive that a given particle of air must proceed

from the immediate neighbourhood of the sounding body,

at the i-ate of 1,120 ft. per second, straight to the recipient

tympanum, if the existing theorj' be correct. Wave motion
seems a hopeless puzzle to our author. He is described on
his title-page as " Professor of Chemistry and Physics to

the New York Medical College and Hospital for Women."
We can only congratulate ourselves upon the fact that we
are deprived by the wrongs of our sex from receiving

instruction in such " physics " in that doubtless otherwise

valuable institution.

The Elements of Inorganic Chemistry. Part II. (Ad-
vanced Stage.) By J. C. Buckmaster. New Edition;
revised in 188-1. (London : Mofl'att & Paige.)—Avowedly
compiled in accordance with the requirements of the sylla-

bus is-'ued by the Science and Art Department, Mr.
Buckmaster's small volume will be found useful by students

cramming to pass the examination at South Kensington.
In other respects, it is neither better nor worse than half-

a-dozen " Elements," " Manuals," and " Handbooks " that

we could name.
The Science of Change of Air. By David S. Skinner,

M.D. (London : Tinsley Brothers. 1885.)—In this

pamphlet the author treats in his exordium of physiology,

and of the corporeal conditions under which change of air

is beneficial and requisite ; and after dealing with the

questions of atmospheric pressure, the watery vapour of

the breath, ozone, and electricity, concludes with some
meteorological statistics of certain English health-resorts.

The reader who may wish to learn whether, in his own
case, a visit to any of these is likel}'- to prove beneficial,

should procure Dr. Skinner's brochure.

Bus : a Bundle of Bucolics.—(London : Wyman & Sons.

1885.)—When, by dint of long pestering, the old woman
at last got her minister to pray for rain, and a hail-storm

came and cut up all her cabbages, she is reported to have
exclaimed :

" Oh dear ! that's just like Mr. Jones—he
always overdoes everything!" We may reiterate this

hi.storical complaint with reference to the author of the little

book before us. He overdoes everything. In a series of

short and really clever essays, descriptive of English country
life and functions generally, he attacks the land-laws in a
spirit worthy of Mr. George himself ; but to those really

familiar with the social conditions of the agricultural dis-

tricts, his exaggeration will defeat its own end hy setting

his readers against him, and blinding their eyes to truths

which may be not unprofitably learned from his pages.

Peers axd not all ex necessitate, idle and capricious idiots
;

squires, not all fat, pompous, and underbred ; nor any b\it

the merest insignificant fraction of poachers—young men
" with a manly spirit and an empty body, tired of bread
and lard," who, one evening, on their way from work,
knock down rabbits in their path and take theni home to

eat. While, again, this sentence :
" When the 'just laws'

are invoked against the labourer by the squire or parson,

those laws are administered by magistrates whn aro

the interested friends and neighbours of that louiie

and parson, often acting on ivformation privately sup-

plied by the good squire himself" (and notably the

words we have italicised) is so grossly and libel lously

false that wo can come but to one of two conclusions

—

either that the writer penned them in total ignorance, or in

a spiteful and deliberate attempt to deceive urban dwellers.

There are good and bad peers, parsons, and squires, just as
there are conscientious demagogues, side by side with
.spouters who, for their own ends, scream for riot, rebellion,

and the seizure of property that they themselves never had
the providence to acquire. The concluding chapter may be
read with advantage by all who wish to know the sort of

vermin who are Vjeing sheltered by our "Cousins" across

the Atlantic. " Forewarned is forearmed," and the sooner

the gallows bears an abundant crop of " Smiths," the
happier for the world at large.

lUuslraied Catalogue of the lioyal Society of Painters in
Water-Colours. (London: T. Fisher Unwin. 1885.)

—

The exeellent examj)le, originally, we believe, set by Mr.
Henry Blackburn in his " Academy Notes," of supplying

sketches of all the notable pictures of the year, has been
followed by the Royal Society of Painters in Water-Colours
in their official catalogue. How pleasant a reminiscence of

an exhibition such sketches afford it is needless to say here,

for surely no one who can obtain such vivid reminders of

notable works of art as those contained in some of the

pages before us will ever be satisfied again with a bald list

of titles and artists' names. No inconsiderable portion of

these clever little pictures are well worth preserving, eveD
by those who may never have seen the originals at all.

Advanced Studies of Flower-Painting in Water Colours.

By Ada Hanbury, and other Artists. (London : Blackie ife

Son. 1885.)—The reader who, by the use of the "Simple
Lessons in Flower-Painting," published in Vere Foster's

series (to which the present work belongs) has acquired a
certain amount of rudimentary technical knowledge, should

proceed to the study of Miss Hanbury's very beautiful

volume if he or she desires to attain proficiency in the

charming art of flower-painting. The authoress commences
with a section on the choice of materials and method of

work, followed by one on the botanical terms employed,

as is that in turn by disquisitions on flower-painting from
nature generally, composition, and grouping. And then

we come to the principal part of her work, consisting of

twelve facsimile coloured sketches of flowers (which it is

literally no exaggeration to term exquisite), with full and
explicit direction for copying them. Outline drawings,

too, of the various flowers delineated are scattered through

the text. Whether we view the work before us as an

efficient tutor in a delightful branch of art, or merely as a
perennial ornament to the drawing-room table, it has our
heartiest commendation.

We have also on our table The American Naturalist, The
Sanitary Xevs, The Journal of Botany, The Christian

Million, The Tricyclist, Whcelvng, Society, The Medical Press

and Circidar, The Lancet, The Report of the Committee of
Mana.gem.ent of the Technoloyical, Industrial, and Sanitary
Museum, of New South Wales, The Country Breviers' Gazette,

The American Druggist, The Proceedings of the Geological

Society, and Parallax.
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THE FACE OF THE SKY.

Feom Hay 22 to June 5.

By F.K.A.S.

THE Sun should still be examined on every clear day, as spots

and faculas continue to appear. Maps V. and VI. of " The

Stars in their Seasons " exhibit the aspect of the night sky. There

will, by the way, be no real ni^ht in any portion of the United

Kingdom during the next fortnight, as twilight persists from sunset

to sunrise. Mercury is a morning star, but is indifferently placed

for the observer, as although he attains his greatest western elon-

gation (24° 45') on the 25th, he even then rises almost in broad

daylight. Venus, in the sense of southing after the Sun, is an

evening star, but is too close to him to be visible to the amateur

for whom these notes are intended. Mars, Saturn, and Neptune
are invisible, for cognate reasons. Jupiter is rapidly approaching

the west, and should be viewed as soon as he is fairly visible. The
twilight, and his approach to the western horizon, render the obser-

vation of many of the phenomena of his Satellites very doubtful.

Of such phenomena the following will happen during the succeed-

ing fourteen days. To night (22nd) the shadow of Satellite IV.

will pass off Jupiter's disc at lOh. 4m., and Satellite I. will reappear

from eclipse at lOh. 22m. SSs. On the 26th Satellite II. will

begin its transit in bright twilight at 8h. 10m., and at

lOh. 41m. its shadow will follow it. The Satellite itself will

quit Jupiter's opposite Umb at llh. 6m. On the 27th Satellite

III. will be occulted at 9h. 57m. On the 2Sth Satellite II. will

reappear from eclipse at 8h. 39m. 13s., and the transit of

Satellite I. begin at llh. 37m. On the 29th Satellite I. will be

occulted at 8h. 46m. and reappear from eclipse ISh. 3m. after mid-

night. It is questionable how far either of these phenomena will

be fairly observable—a remark which may be extended to the

egress of Satellite I. at 8h. 25m., and the reappearance of Satellite

IV. from occultation at 8h. o6m. on the 30th. The egress of the

shadow of the first sateUite will occur at 9h. 40m. It may be

doubted whether the egress of the shadow of Satellite III. will be

fairly seen at 8h. 36in. on the 31st. On June 2 the transit of

Satellite II. will begin at lOh. 50m., and on June 4 the same
Satellite will reappear from eclipse at llh. 14m. 19s. Finally, on

June 5, Satellite I. will be occultated at lOh. 43m. Uranus may still

be seen to the west of rj Virginis. The Moon is full at 8h. 30m. Os.

p.m. on the 2Sth, and enters her first quarter 48 minutes after mid-

night on June 5. No occultations visible during the working hours

of the night occur during the period covered by these notes. The
Moon is in Leo when they begin, but passes into Virgo at midnight.

It is not until 5h. 30m. a.m. on the 26th that she has completed her

passage across this constellation and passed into Libra. In her

passage through Libra she, at 6h. a.m. on the 2Sth, arrives at the

boundary of the narrow northern strip of Scorpio, which, at

4 o'clock the same afternoon, she quits for Ophiuchus, from which,

at 2h. p.m. on the 30th, she enters Sagittarius. At 4h. a.m. on

June 2 she crosses into Capricornus, which in turn she quits for

Aquarius at midnight on the same day. She is in Aquarius up to

midnight of June 5.

"Wheee to find ferns?" is a question that will be answered by

pictures as well as by words in a cheap little volume by Mr. Francis

George Heath, to be published immediately by the Society for

Promoting Christian Knowledge. The book will include, besides

drawings of the ferns described, the novel feature of illustrations of

fern habitats.

KoY.lL ViCTORU H.ALL (Waterloo-road).—On Tuesday, the 12th

inst.. Dr. Dallinger gave a lecture at this hall on " Things we don't

see ; or, What the Microscope shows us." The lantern illustrations

were drawings of extreme beauty, taken through the microscope

by the lecturer himself. The point of the lecture was that beauty

is as universal and as marvellous in the smallest natural objects as

in the largest. Beginning with comparatively large and familiar

objects, the lecturer threw on the screen drawings of a spider's

foot, a flea, a mosquito's sting, and a wasp's sting, showing in each

case how higher magnifying power revealed greater detail and

greater beautv. In contrast with the wasp's sting was shown the

jagged, poker-like outline of the point of a very fine needle, proving

how unfit manufactured articles were to stand the same test. Eggs

of minute insects were then shown, and organisms invisible to the

naked eye, such as the fine powder to which Barbadoes chalk is

reduced by boiling in acid. These grains of powder were many of

them shaped like elaborately-carved crowns and crosses. In con-

clusion, the bacteria of putrid water were shown, of which fifty

million can swim easily in a space nc bigger than a pin's head, and

an account was given of the method by which their size is

measured.

" Let Knowledge grow from more to more."

—

Alfred Tenntbow.

Only a small proportion of Letters received can possibly he in-

ierted. Correspondents must not he ofended^ therefore, should their

letters not appear.

All Editorial communications should he addressed to the Editor ot

Knowledge; all Business communications to the Publishers, at the

Office, 74, Oreat Queen-street, W.C. If this is not attended to
DELAYS ARISE FOR WHICH THE EDITOR IS NOT RESPONSIBLE.

All Remittances, Cheques, and Post Office Orders should be mad
paya])le to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions of corresptjndents.

No COMMrNICATIONS ABE ANSWERED BY POST, EVEN THOUGH STAMPED
AVD DIRECTED EN'VELOPE BE ENCLOSED.

THOUGHT-EEADING.

[1710]—History repeats itself; and the record of human super-
stition in the remote past is not without its parallel in these days
of so-called enlightenment.
Why should we ignore the fact ? The doctrine of transmigra-

tion has again taken root in European soil, and is really quite a
thriving plant. Sceptics, indeed, talk about bunk-um being the
order of the day, and there are not wanting hints that plants of

the fungoid type may be known by their early maturity, habitat,

and physical characters ; but the true believer cherishes none the
less the conviction that the phenomena of thought-reading are of

a spiritual nature, and capable only of a spiritual interjiretation.

Doubtless they scoff in turn at the old notion of the human soul
playing its part in the lite-history ot an animal which it most
resembled while in the flesh, but they seem to find no obstacle to

the belief that this may take place during life between individuals
who happen to have an affinity to one another.
For example, the soul A (or a part of it) enters the mortal tene-

ment of B, and holds friendly intercourse with the same, the result

being that B communicates to A the whereabouts of a pin, the
letters of a name, or some such trifle which may have come within
the sphere of its observation. A (or its process) then wings its

way back to its house of clay and proves the accuracy of its

knowledge by finding the pin or writing the word. And so on.

We do not question the accuracy of the results which have been
witnessed at the *' thought-reading" seances so familiar to every
one. To cavil at facts because they are strange is, it need hardly
be said, as injurious to the growth of true knowledge as to expose
a tender seedling to the burning rays of the noontide sun ; and that
in the greater number of instances we are dealing with facts can-
not be doubted by any one who chooses to examine the phenomena
of thought-reading in the spirit of sober and unprejudiced
criticism.

But while the fact stands out clear and decided, we are open to

entertain any theory which to our mind may best accord itself with
the results obtained, and the question therefore arises, Is the fore-

going explanation the only feasible one ? Is there an actual trans-

mission from the "medium" to the oracle of an entity called

thought, or is some other vehicle employed to convey the desired

information ?

In attempting to answer this question, we bring under notice

two theories, each of which aims at supplying us with a rational

explanation of the facts in question.

One we may call the fluid theory, the other is known as the
muscle-reading theory.

The former labours under one of the disadvantages of the spiritual

hypothesis in supposing the results to be due to the action of an
agent the existence of which as a separate factor has been any-
thing but proved. On the one hand, the agent is the faculty of

thought ; on the other, it goes by the somewhat fanciful name of the

Odic or Psychic force, which is supposed to resemble electricity in

some degree, and to be collected in the great ganglia of the body,

from whence it passes along the nerves to the surface of the body,

and finally may enter the system of another individual, producing
changes in his conscious states.

The production of mesmerism, or artificial sleep-walking, by
gazing into the eyes of the subject and gently fanning his face with
the hands, is thus ascribed to this agent, and at one time we held
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this view ; but it is no longer tenable, as the evidence in favour of

its existence has Erraduallv been broken down, more exact research
having eliminated errors which at tirst sight passed \innoticcd.

The elaborate experiments of Baron Uciohenbnch—whose "sensi-
tives" were said to St'f this fluid issuing like a lambent display of

colour from the tips of the fingers and the surfaces of magnets
and crystals, created much astonishment at the time.

But the investigations of Braid and others have proved that the
same phenomena may be witnessed in the absence of such bodies
if the sensitives bo previously led to expect them. Further that

the nurd, as they were called, are quite invisible, even in the pre-

sence of these objects, if care be taken to avoid rousing the
expectations of the sensitive.

Towards the latter end of 1881 we repeated a form of experiment
which had previously been recorded by the late Professor Gregory
in his interesting work on "Animal Magnetism."

Three tumblers containing water were placed on a table, and the

mesmerised subject, standing at the further end of the room with
his back to the table, was carefully watched by some sceptical

friends, while we held our hands over one of the tumblers.
After some little time we asked the subject to taste the water

contained in each of the tumblers, and to let us know whether ho
could distinguish any one from the others. IIo did so, and the

result was striking enough ; for immediately on tasting the water
contained in the "mesmerised" tumbler ho selected it as being
different from the rest, possessing, he said, a marked flavour which
he could not describe.

Repeated trials were not less successful, and the uniformity of

the results obtained under varying conditions seemed to justify tho

belief that something had emanated from our fingers and had
manifested itself to the hypnotised subject.

It never once occurred to us that we were dealing with a typical

case of thought-reading, and only lately did we make certain that

by contriving to remain ignorant as to which tumbler he h.is

"influenced," the operator reduces the results from certainty to

mere guesa-work.
On the whole, it appears to be tolerably certain that the fluid

hypothesis has a very doubtful foundation in fact.

Turning now our attention to the second theory, we shall, as we
venture to think, find an explanation of all the phenomena which
are included in the term " thought-reading."

In the pin-finding experiment we have to deal with muscle-
reading in its simplest form, direct contact existing between the

medium and the pin-finder.

As the sprightly gyrations of the table were proved by Faraday
to be due to involuntary muscular contractions in the hands of

persons seated or standing around it—so the mighty pin-hunter in

search of his prey is urged on in the right track by the unconscious
exertions of his medium. We have tried this sort of thing, and
have always found that the right direction is the direction of least

resistance. With a little practice, the pin-hunter soon learns to

appreciate the efforts which are being made to keep him in the pin-

path. This, of course, may take place 'without conscious effort,

just as the sleep-walker learns to avoid obstacles with which he
may be brought in contact during his nocturnal wanderings.
Coming now to that more difficult class of cases where no contact

exists between the oracle and his medium, we find that the same
principle prevails. Direct contact there is not, but it is still

possible, through the agency of senses other than those of touch

and effort, to glean information as to the thoughts of others. The
sense of sight, happily named by Herbert Spencer the "anticipa-

tory touch," together with the senses of hearing and smell, may
become the gateways of our knowledge as to the thoughts of

others.

On the one hand we have the " oracle " trying hard " to make
his mind a blank," and thus by checking the outflow of ideas ren-

dering himself more sensitive to impressions from without. On
the other we have the medium or mediums, their whole attention

concentrated on the form of task which has been agreed upon in

the absence of the "oracle," and which they ore resolved he shall

carry out. In at least four cases out of five he does so if practice

has made him at all proficient. And why ?

The lower animals communicate their ideas and emotions to one
another mainly by muscular signals or gestures, and although this

faculty has to a great extent become latent in man, as his more
varied ideas require a more varied outlet of expression—namely,
language—nevertheless they, and more especially our emotions,

find utterance in unspoken signs.

With regard to the latter. Dr. Mandsley has observed that " the

special muscular action is not merely an exponent of the passion,

but an essential part of it," and Darwin held a similar view.

Spencer, indeed, in this connection has attempted to show the

rationale of these muscular contractions. In describing the pas-

sion of anger, he says that it is seen " in a general tension of the

muscular system, in gnashing of teeth and protrusion of claws, in

dilated eyes and nostrils, in growls; and these are weak forms of

the actions which acconipuiiy the killing of prey."

Whether this remark is capable of a still wider interpretation wo
cannot now sto]) to inciuire. The fact stands out clear and decided

that we are able in great meaaurcto express our ideas and emotions

to one another by means of muscular symbols.

John Bulwer, a writer of tho seventoentli contmy, expressed

his opinion that " the lineaments of tho liiidy doe disclose the dis-

position and inclination of tho niindo in geiierall ; but the motions

doe not only so, but. doe further di.scloso the present luiniour and

state of tho minde and will, for as the tongue speakcth to the ciu-e,

so gesture speaketh to tho eye." Again, in addressing hiiiiHoIf to

deaf mutes, he says :
" What though you cannot cxpresso your

mindes in those verball contrivances of man's invention, yet you

want not speech, who have your whole body for a tongue, having

a language more natural and signilicani, which is common to you

with us, to wit, gesture; tho generall and univorsall language of

human nature." The child, before it has acquired a full command
of language, excels the adult in the interpretation of these

symbols, but the latter may, through practice, recover this faculty

to an astonishing degree.

Many, doubtless, who have taken an active part in these thought-

reading seances, and others who have witnessed them under con-

ditions which entirely shut out tho idea of intentional deceit, will

say that the subject of these operations is not conscious of receiv-

ing, and consequently acting upon, information derived from others.

They may even argue that knowledge is nul derivt^d froni any such

source, for how can a man know that of which he is not conscious f

The objection, however, is (|uito superficial. We do not contend

that consciousness is involved—indeed, our existing knowledge of

mind in the lower animals (if that can bo called knowledge which

is derived from a comparison of objective phenomena in lower

grades of life with those which accompany our own physical

states) makes it probable that muscular groups for appropriate

signalling by gesture were developed in connection with our ideas

before the ancestors of mankind were shaped by eircumsfance into

the present form, and, consequently, before the embryo thought

struggled into conscious activity. We should not, then, expect to

find an inseparable connection between " idio-motor " action and
consciousness, but rather tho reverse. And we should just antici-

pate what we actually find to be the case. So closely, indeed, are

our ideas connected with the mechanism which presides over the

movements of our muscles, that various actions are constantly being

prompted by them without the intervention of consciousness.

It is very possible, then, that impressions received by the sense

organs—so slight in themselves as to bo incapable of exciting

consciousness in an individual, might be transmitted to the grey

matter of the brain, and thereby give rise to "idio-motor" action

of the kind just indicated. A physiologist might even be tempted

to speak of it as a reflex action, in which case consciousness is still

less likely to be involved ; but we should be afraid to push the

matter so far.

It is, at all events, evident that the above objection would

prevent us fnmi entertaining, not this theory only, but any theory

which might be put forward to explain the phenomena of thought-

reading, for if the knowledge in question were not derived through

sense-organs because it did not involve consciousness, neither could

it be knowledge if derived from any other source. However, as we
have seen, it is not necessary that the thought-reader should have

any knowledge of the mental states which impel him to perform

the tasks which have been arranged by other minds than his own.
N. Gordon Munro.

REAL AND APPARENT BREADTH OF WAVES.

[1711]—In the passage quoted and objected to by " Excelsior"

(1696), is it not assumed that in each case tho number of waves

actually passing the olscirer during the 65 seconds is 360, but that

his unconscious change of position misleads him as to the space

over which they are distributed? While " Excelsior " seems to

assume that the number of waves passing the start inrj-point is con-

stant, and cnnsequently that the number seen by the observer must

vary when he is in motion. W. H. G.

"LIFE IN OTHER WORLDS."

[1712]

—

Cuique in sud arte credilur. Errjo—" if I should rush in

where angels," &c., "it is to be feared I shall only," &o. Never-

theless, as a mere juryman, I should maintain that the learned

judge has charged against the evidence in two points on p. 258.

1. " The mere continuance, therefore, of processes, which, on

the earth, we associate with the existence of life, in reality proves

nothing as to the contended existence of life on Mars."
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Now, it is said (siijira) " The vapour of water is present in [his]

atmosphere—clouds form there ; snow falls, and perhaps rain, from
time to time."

It is reasonable to suppose that if Mars has had a past exist-

ence like ours, he has ]iroduced a head-race not unlike men. I

suppose our globe grown so cold that rain never falls at all any-

where, even then, I think it would be long before we should be
extinguished. We are all—wise and unwise—much too apt to

infer the impossible from the undone. Mr. W. M. Williams would
not admit that I had shown men could probably live naked in cold

climates, as C;caar says the Britains did. Mr. C. Duncombe (1657)

quotes Darwin as reporting how the Fuegians actually do so.

We would build immense Cryst.al Palaces, live in them always,

only going out for exercise, commerce, and the chase. We should

ripen crops under glass, grow vegetables, and fatten cattle under
it too. Perhaps ice might prove a most superior substitute for

stone ; it would let in light and heat-rays, at all events. In the

north of Europe many families never leave their habitations all the

winter. Beneath the ice on sea, lake, and river, there would still

be tish ; these we should catch by breaking the ice. Plenty of

animals would still be found wild, aa they now are in [the Arctic

regions.

if all this^ might be, a fortiori is it better in Mars. Vapour
of water surely proves that his seas are not all frozen ; how could

it get into the air without water, and a sun hot enough to vaporise

that water. Nay, the extensive melting of the polar snows in

Mars'a summer surely shows that his climate is, on the whole,

hotter*than our own. I very much question whether any tele-

scope planted in Mars would show, on the earth, any diminution at

all iu the same regions, same season. His summer being twice as

long will, however, give his sun an advantage.
The unique colour of Mars may probably explain this. We aro

justified in saying that it does not arise from red land or red seas,

because we find by the spectroscope no substances, save helium,

unknown on earth ; hence his land and water must be pretty much
like our own. There remains only the air, and the gas mixed
therein, which produces the redness of the orb, may be far more
heat-conserving than the water which is so rare thereon. It has

been shown that water is blue, though we never should have
guessed it (a tube of distilled water 10 ft. long when looked

through is a beautiful azure), and this surely explains why we
enjoy a blue sky. No doubt we look blue to Mars. He has little

water in his air, therefore he is not blue ; but to make him so very
red there must be ^ouicthing—not, indeed, unknown here, but
whose colour is unknown, as was, till very lately, that of water. It

may be oxygen, since this gives redness to the blood. If Mars has

a large quantity of it in his air, heat and life must be conserved far

more than here.

2. " The once teeming surface of our companion planet."

I do not believe tlie moon ever has been inhabited, for the fol-

lowing reasons :

—

(a) She is without the conditions—air and -water. Now, we have
no example before us of a globe ever having lost these. All the

globes we have examined have them—or the first of them, at least.

It is impossible that all the lunar seas can have retreated inside, as

some say, because, this implying extreme old ago, the concomitant
cold would freeze a notable part of them before all had percolated

away ; this part would be vaporised by the fierce fortnight of the

lunar day, and become visible to us as clouds. These, of course,

would require air to float in ; if there ever was air, where is it ?

The cold of space might freeze it certainly, in the long night ; but
the day would vaporise it again.

(b) If there ever had been rain on the moon, there would bo
rivers ; but there are none. Imagine our globe deprived of air and
water. Nothing would be more conspicuous from the moon, in a
good telescope, than the beds of the Thames or the Loire ; still

more the Amazon. A river tapers and meanders, by its nature

and her tributaries. There is nothing of the kind in the moon.
(c) As in Mars, there would probably have been quasi-human

creatures in the moon. But there is no reason to think there ever
had been, because there are no traces of human work. Imagine
the earth frozen to death, and deprived of air and water; from the

moon, with our best telescopes, we should see objects 100 ft. long. The
Pyramids, all cities, especially fortress cities, would be distinctly

visible to us. Paris, at sunset or sunrise, would be a beautiful

polygon, in which we could see Notre Dame as a cross-shaped

building. Were we on the moon note, we could watch each ship on
the sea—publish gazettes of all terrestrial battles. There is no
regular work discernible on the moon; ergo, &c.

(d) The lunar rilles are unlike anything we see on earth. Possi-

bly we have rilles, too, but covered by erosion. Were that so, their

visibility on the moon would show that she has never undergone
that process of denudation which has created our corn-producing

surface.

It may be urged very justly that it is most unlikely there would be
a uni(iue globe, never the scene of life. Yes, if the moon sprang
off the earth, or the sun. But is it improbable that she was once

an independent, errant body, which chanced to pass us near enough
to stay for ever ? The Arcadians boasted that their fathers were
•7rpotytKt]voi—had dwelt there before there was a moon. This very
extraordinary tradition has been explained by supposing they mis-

took the original word, which may have been Trpof XXt^vec— i-^-t before

the Hellcnoi. But there is nothing to prove that the lost initial of

EXXi;v was " a," and why should the other differences have arisen ?

This suggestion (of the extraneous origin of the moon) is, of course,

an extravagant paradox. It has this, however, in its favour. The
moon is the only companion planet in the system. Now, it is

improbable {vt svpra) that there should be a vnique globe. (Which
Saturn can hardly be called, because his rings are but discrete

satellites, and will some day fall on his globe, according to present

observation.) Hallyakds.

THE EVOLUTION OF THE SENSE OF BEAUTY.

[1713]—"S. H." (1700) somewhat misconcoives my purpose.

The question I have tried to answer is nnt, " How did the coloui--

sense first arise?" but, "Granted the colour-sense, how did its

exercise come to be pleasurable f " However, if we shift the

difficulty a step, and, instead of assuming an inchoate sensibihty to

colour, merely assume that sensibility to light which exists in very

low forms of life, we may conjecture that light-waves of different

lengths would tend to affect the organism differently, and that

there would be a corresponding difference in the resulting sensa-

tions. At the present stage of our knowledge, it seems impossible

to frame even a plausible hypothesis of the evolution of the organs

of sense ; and (assuming the truth of the Young-IIelmholtz theory),

I do not pretend to " explain " how the nerve-endings were
differentiated for the reception of special kinds of light.

Constance C. W. Naden.

CONCEPTIONS AND IMAGES.

[1714]—" J. S." (1702) cannot possibly know that the inde-

pendent " something " which causes his sensations in any way
resembles the sensations themselves. His "conception" is of the
grouped sensations, not of anything " external." C. N.

MATTER REQUIRING REFLECTION.
[1715]—" M. T. H." (letter 1701) does not puzzle me at all. At

the moment I am writing, I have opposite to me a looking-glass

above a mantelshelf, on which are three glass vases. I am looking

at them from the right side ; they are reflected in the glass all to

the right of each vase, but at exactly the same distance from each
other in the glass as they appear from each other on the mantel-
piece. Now I go to the left. The reflections appear on the left

side now, but the distances from each other in the glass and on the
shelf are even then the same exactly. Hence it appears that not
the reflection in the glass has changed its position, but I know my
position or relation to it has changed. Each vase is reflected true

in the glass, i.e., exactly half-way round. If I look from the right 1

see only the portion reflected to the right ; if I look from the left,

only the portion reflected to the left side of the vase ; if I look

straight in front, I see the front half only of my vase, only because
it hides the back or reflected half. If I get up and look over my
vase I see the true and full reflection in the glass, which common
sense tells me must be there, whether I or anybody sees it or not.

F. W. H.

[171G]—Perhaps it will help " M. T. H." (letter 1701) to under-
stand his mirror, if he considers the following similar case :

—

" If I stand in one part of my room, I see the sun through one
pane of the window ; if I move to another part, I see it through
another pane ; if two persons stand in the room, they see it through
two different panes. Which pane does the sun shine through when
no one is in the room, or does it shine at all ?

"

Of course, the answer is, that the sun shines through all the
panes, but is only seen through that one whicb is in a line with the
sun and the eye, and that his clock is reflected in every part of the
mirror, but is only seen in that part which reflects the light from
the clock to the place where ho is standing.

Howard Grahamf.

SKY AND WEATHER.
[1717]—May 8 (Pornic, Loii'e Infcrieure),as the sun was setting,

I noticed a rare white brilliancy around him, as after sunset in the
days of the ofter-glow. Up to 11 at night there was a brilliant
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li^ht, wUicli I hesitate to call auroral. It exteuiU-J nearly to

U. Maj. ami Leo; was perfectly steady; about ns briplit as the

zodiacal at its briiihtest ; and Imd the sun's place for its contre.

Small nimbi on it were black and well-detined ; in the south-west
dingy and ill-detined. The next evening after sunset there was a

pink after-glow. As these phenomena came after a week of stormy,
cold weather, they are probably terrestrial. I suppo.so my light was
a faint aurora : its apparent relation to the sun may have been
merely a coincidence.

Every one knows how cold the second week in Hay u.sually is

;

but I have not seen it noticed that there is as often a spell of real

summer heat between the 10th and 2oth of April. It would bo
interesting to know if our antipodes experience these two periods.

H.X LLIARDS.

SOLAR UALO.

[1718]—A very distinct halo was visible round the sun here at

one o'clock on Wednesday, May 13. This appearance much
resembled the more common lunar halo, but was more sharply
defined and proportionally brighter. The radius subtended an
angle of almost exactly 20°, and there was a yellowish iridescence

in the inner edge of the ring. The sky was hazy, and the pheno-

menon lasted for some time. P. J. Bt^vERiDGE.

Ipswich, May 15, 1SS5.

A COIXCIDEXCE.

ri719]—Here is my latest "coincidence." As I once said, they

are frequent with me.
Having been sitting writing for some hours, I got up—to fill a

pipe, say—and then standing before the fire, and looking at the

clock, it occurred to me that I had not wound it for some time.

Xow, winding my clock is a thing I never have done regularly—

I

always forget ; but as it had been lately cleaned, and was in course

of being regulated, I did not wish it to run down when last winding
it, and so put a slip mentioning the date, <ic., and adding—as it

happened—the day, hour, and minute, when, according to an old

estimate, it should run down. Herein lay the coincidence, for on
taking out the slip and reading this, and then looking at the clock,

lo ! the hands of the latter indicated the hour and minute as

written, and the date also was the same. It was not about the

right time, to a minute or two more or less, but it was the very
identical minute. And I hereby declare that I could not before-

hand have said whether or not it was within two days even of the

proper time. It was ten days since the slip had been written, and
my memory is so bad that I only had a fancy that it was more
than a week ago, and might be ten daj's. Apart from the date

—

the chances were 1,439 to 1 against the clock showing the right

minute. I may add that though the putting up of the slip as a
reminder was in itself not without precedent, the prediction on it

was quite so, to the best of my recollection. J. Heeschei,.

[Is Colonel Herschel thoroughly satisfied that this is—in any
legitimate sense—a case of a mere coincidence ? because I am not.

It seems to me far more like one of " unconscious cerebration."

—

Ed.]

CLUB TANDEM.

[1720]—In reply to " A Constant Header of Kn'owledge," I

should think that the new Club Tandem made by the Coventry
Machinists Company would suit his requirements best. This has
bicycle-steering for the gentleman and rack-steering for the lady.

There are very few machines that would suit him. Levi has also

a very good tandem for his particular purpose.

In either of these machines a portion can be ridden as a single

machine, or the two combined as a tandem. Levi's is a hind-

steerer, Ijut perfectly safe. The Coventry Machinists Company's
tandem has a small wheel both back and front.

I do not approve of any convertible sociable machines yet made.
Tandems are faster, lighter, stronger, and much more portable

;

they only require a little more careful riding. John Browning.

THE SCOPE OF KNOWLEDGE.

[1721]—The editorial groan in answer to me (May 8) suggests to

me to appeal to fellow-correspondents on the subject of useless

matter. The labour of merely reading—not to mention that the

judicial faculty is to be kept constantly on the stretch—all that

comes to a weekly journal is, of itself, so great, that if I had to

choose between it and penal servitude, or the workhouse, I am not

sure I would not prefer either to it. Why, then, tax still further

already faculties suificientlj- burdened, when what is written is quite

out of place ? If a man has a grievance connected with the Queen's

Bench, would he write to the Archbishop of Canterbury for
redress ?

K.nowi.eih;e is a scientific journal, and when we write to it wo
should leave our religious ojiinions at the door, as wo do our sticks

and umbrellas when wo visit an exhibition. Hy confiding to the
attendant things useless—possibly dangerous—when wo are going,
we in no wise show ourselves ashamed of thorn, or renounce re-

sumption of them.
Every sane mind may be compared to the equilateral triangle

inscribed in Euclid, i., 1, between the two intersecting circles, which
are knowledge and faith

—

i.e., all men are guided («) by what they
know

;
{h) by what they believe ; which science has not taught

them, and cannot despoil them of. E.g.f Mr. Bradlaugh has a j)ro-

nounced religious belief, which is that there is no (iod. He cannot
prove this, but it is his belief.

On the other hand, while stoutly upholding that no postulate, in

science, must be made from unprovable belief, I cannot help think-

ing that (a) Knowledge has sometimes expressed opinions on
religious topics which (by rule) should have been lot alone

; (6)
that matter has been excluded as theological when it was purely
scientific. A discussion on the jthilosnjMcal and j>/i i/sical bearings
of, say, Transubstantiation, seems to me ])erfectly within the scope
of K.vowledge. E.ij., 1 suggested lately, that if the molecules of

ultra-gas have little or no attraction for each other, if single stars

are in the same predicament, does it not look as if the universe
was a gas, the stars the molecules ? If so, u-hat is the gas ? The
Pantheists hold that nature is the body of God, so to speak, that
all is God. Well, I may be fanciful in thinking that the knowledge
of the gaseous state is a step towards Pantheistic doctrine. But
you. Sir, exorcised this as trenching on theology. How, I cannot
see, since Pantheism is banned as droatUuI lioresy and blasphemy.

I am sure that, if Plato had been editor of an .\thenian ft m'sis,

he would have taken up this speculation, so like many ho has left

us, and I think the editor of Knowledge need not be .ashamed of

what Plato would have approved. Knowledge should treat de

omni scihili. Hallyauds.

L" There is," according to the old proverb, " many a true word
spoken in jest," and really what " Uallyards" says in his exordium
with reference to the mere physical labour involved in dealing with
the huge and heterogeneous mass of correspondence which weekly
reaches a journal like Knowledge, contains but little exaggeration.
But I can scarcely go with him in his ideas as to the scope of such
a serial as this, the avowed object of which is to expound the
leading facts of science, natural and physical, in plain and appre-
hensible language. Now, I may be right or I may be wrong, but
Transubstantiation appears to me to be a subject which is in no
sense amenable to this treatment. It 'is a dogma of a particular

sect of theologians, and to initiate a discussion into its nature

—

and even into its possibility—would be to open the door to a good
deal that can in no sense, and by no conceivable perversion of lan-

guage could, be called Science at all. I am not concerned to deny
that, had Plato, as " Hallyards " says, edited an Athenian " Vvioa.g,"

he would have discussed such questions as those to which our
correspondent adverts, keenly in its columns ; but what appealed to

the sophists and dialecticians of Athens more than 2,300 years ago
may not, after all, be the most suitable intellectual food for English-
men, who, towards the close of the nineteenth century, take in a
popular magazine to learn something of the current science of the

day.

—

Ed.]

LETTERS RECEIVED AND SHORT ANSWERS.

HiBERNicus wishes to point out that the words "conducting war
on Christian principles " which appear on p. 370, in a review of
" Essays on Economical Subjects," are the reviewer's own, and are

not a quotation from his book.

—

Lieut. -Col. Campbell strongly

recommends the " Rudimentary Treatise on the Integral Calculus "

bj- Homersham Cox, published in " Weale's Series," as at once very
cheap and excellent.

—

Dr. Levvins. Your letter of the 11th inst.

merely reiterates, with slight variations, the arguments employed
in the one which appears on p. 421.—G. Humfress. No, all your
experiment proves is that the lens showing colour was cut parallel

to the axis of the quartz crystal. The one which exhibits no bands
may also be a " pebl)Ie" lens properly cut

—

i.e., accurately at right

angles to the crystal's axis. Of course, it may be ordinary glass,

but this is very unlikely. The test you applied will not solve

this point. Get a broken bit of felspar (the greyish, and often

reddish, constituent of granite), and try to make a minute
scratch close to the edge of your lens. If the felspar

fails to touch it, it is quartz.

—

Senex. Just as you please.

An ephemeron and a raven bom on different days, then,

but co-existing. Pray read the article " Nebular Hypothesis," in

Nichol's " Cyclopaedia of the Physical Sciences." The expression
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" entering bar first quarter," is simply applied to the arrival of the
moon at that part of her orbit in which she is dichotomised, and
is not intended to imply that she is beginning the first fourth part
of that orbit. I note your desire that the attention of Mr. Mattieu
Williams should be called to your communication on p. 324 of
Vol. YI.—C. M. IIarbokd. Gould's books " Birds of Asia," " Birds
of Australia," "Birds of Europe," " Birds of Great Britain," " Cen-
tury of Birds from the Himalaya Mountains," " Humming Birds,"
ic, will afford you a vast amount of information. They must be
sought in some public library, like that of the British Museum.
There is a gigantic American Ornithological work, too, whose
title I have forgotten. The ornithology of Africa has, so
far as I am aware, never been treated of as a whole.— H. Trl'eman Wood. Received with thanks. — Augustus
J. Harvey suggests tho establishment of a National Pho-
netic Training College for Great Britain. — W. H. G. The
puzzle of M. T. H. (letter 1701, p. lul) is not, as I understand it,

as to the manner in wliich the rays of light are reflected from a
mirror, but whether in the absence of a percipient eye there is

any reflection at all ?—H. R. B. Do you—or, in fact, does the
Duke of Argyll— sufficiently distinguish between the inconceivable
and the unbelievable ? The King of Siam, who refused to credit
the fact of the existence of ice, which was described to him by the
Dutch travellers, did so on the ground that it was inconceivable.
Had he, however, chosen (or rather been in a position) to investi-
gate the matter scientifically, he might have satisfied himself of the
possibility—nay, of the feasibility—of the solidification of water.
That, however, 2x2 = 5, or that the three angles of a plane
triangle can together be less than two right angles is absolutely
unbelievable. Moreover, your illustration from mind and matter
is a purely personal one. Dr. Lewins, Miss Naden, F. W. H.,
and others would tell you that no proof exists in the slightest
degree of the action of mind (as a separate entity) on
matter.—M. Gordon Munro. Your letter shall appear.

—

W. H. Jones. Inasmuch as the " Mind and Brain" discus-
sion was drifting more and more rapidly in a merely theo-
logical direction, you will see that I have been compelled to stop it.—J. Maccai.lan. Scarcely a matter that I could " clear up " in a
" line or two "—or a page or two either. See " Other Worlds than
Ours," " The Borderland of Science," and "Science Byways," by
the Conductor of this journal.—M. A. I have assuredly never
heard of any one having offered a reward for the formation of
magic squares of numbers of the form 4 m + 2. Do any of our
readers know of such an offer ?—C. Caldicott sends (in connection
with letter 1C55, p. 289) a letter written by a lad between 12 and
13,_ whom he (Mr. Caldicott) has taught to' write with his left hand.
It is certainly an excellent specimen of caligraphy—bold, legible,
and very superior to nine-tenths of the " right-handed " writing
one meets with every day.—W. G. Howard. " You may as well
kill a man," says an old proverb, " as frighten him to death."
That the suggested Channel Tunnel may (or may not) be one of
the greatest blessings that could be conferred upon England and
France, and that the panics which would periodically arise might
(or might not) be senseless, undignified, and short-sighted, are
matters on which a diametrical difference of opinion may legiti-
mately exist. Just so long as human nature is wh.at it is, however,
and the lamb, when he lies down with the lion, lies down (as the
American observed) " inside him," I cannot conceive that any
Government would be justified in subjecting the nation to the huge
cost of periodical panics, be they ever so foolish or unfounded.

—

Thebeeton. Kindly read the reply to Mr. J. W. Frazer on p. 75.—
>v

.
Cave Thomas. I am in some difficulty with reference to your

lecture on " The Bases of a Science of ^'Esthetics," inasmuch as
it IS far too long for reproduction in tho present overcrowded
state of our columns, and to summarise it as a contention that " a
science of aesthetics must consist in rightly-formulated principles
of proportion," is to do you but scant justice.—J. Murray. In
the classical words of the clown in the Christmas pantomime,
" Here we are again !" I have read through your communication,
but (as the senior wrangler said upon the perusal of " Paradise
Lost ") " It doesn't seem to me to prove anything." With reference
to your allegation that " As our earth diminish's the sun declines,
just as I said twelve months ago," I can only observe that, unless
your verbose statements of a preposterous hypothesis diminish, f
must decline (to further notice them), as I said six months ago.

—

Mi.'i.s M. B. Alder. Many thanks. Forgive me if your arguments
fail to convince me.

—

Captain Nholl.s, K.N. Thanks; but we
have such a redundancy of matter in hand, that I could only accept
it as a voluntary contribution.

—

Dr. Baexardo. Thanks, but it is

quite outside of the province of a journal devoted to science.

—

John Stanton. The specific gravity of ice is 0'9184 (that of water
being, of course, I'OOO.) In the act of freezing water expands
very considerably, so that 174 volumes of water at 60 Fahr.
become 184 volumes of ice. Water, like the vast proportion of

bodies, goes on contracting until it reaches a temperature of

39 Fahr., at which it is at its maximum density. Then it begins
to expand, and continues to do so, as I have just said, until,

becoming ice, its expansion is very considerable. Bismuth acts in

a somewhat similar fashion.—T. C. ToWNSHEND. I know nothing
of Mr. Morrell's address, but have forwarded your card to the

office in case any one there may be acquainted with it. If

tradesmen will not advertise their addresses I must certainly

decline to act as intermediary between them and their in-

tending customers.

—

Eichd. Jarman asks for the meaning of
" Fan Structure" as a geological term. It was asked, he says, at

the last South Kensington Science Examination. Myself a practical

geologist, and familiar with every standard work on the subject,

the phrase is new to me. Doubtless it is to be found in one of the

wretched cram books compiled by some official of the " Depart-
ment."

—

Howard Grauame. The dynamics of a spinning-top would
rather require a series of articles for its explauation than admit of

being made plain in an answer in this column. Have you never
heard that Euler wrote an entire volume De motu turhinis ? Y''ou

may go on teaching the wave theory of light in absolute disregard

of Sir W. Thomson's reported utterances. The (comparatively)

trivial difficulties to which he adverted will all bo removed in due
time. Do 3'ou not remember that, prior to the discovery of Nep-
tune, it was gravely alleged that the law of gravitation broke
down at Uranus ? Yes, in any given medium the red does travel

faster than the violet. 'The word "cloud" should be, as you say,

"closed." "Pane" is quite right. I am not quite sure what
" Hallyards " meant in the words you quote. Speaking generally,

of course the greatest heat is to be found at the least refrangible

end of the spectrum. I really cannot explain to a third person a

reply to a communication addressed to me by a second, in connec-

tion with which it is quite intelligible.—W. K. Bradg.^te. Un-
doubtedly, as the sentence stands, Humboldt (who was no more
infallible than any one else) made a mistake. I suspect, though,

that he must have meant that the comet was only visible in a tele-

scope at the time of its discovery by Pons, and that he inadvertently

omitted to qualify his statement as to its invisibility.

—

Lawrence
Hargeave. Model of your trochoided plane flying-machine re-

ceived. As far as I have experimented with it, it exhibits an unfor-

tunate tendency to pitch straight down to the ground, on one end.

—

Excelsior. Your difficulty having been cleared up, 1 really cannot

continue to forward such bolsters of MS. as those which reached

me to-day. The proper motion of the earth is invariably taken

into account in estimating the rate of appreach or recession of a

fixed star from the change in its spectrum. Before framing hypo-

theses and dogmatising on such a question as this, it might be

expedient to make yourself acquainted with the literatm-e of the

subject.—G. L. Brown points out that, in his letter (1704) on

p. 420, "o Cancri" should have been n- Cancri.—E. W. P. I see,

and to a certain extent sympathise with the drift of your remarks.

The cases, liowever, are not strictly parallel. All telescopes are

identical in construction ; and to mention tho name of individual

makers of them is really and truly to advertise particular tradesmen.

In the case of tricycles, the various forms described by our contributor

differ inter se. Hence, in saying that Smith's Lightning Express is a

better form of machine than Jones's Hurricane Kear-steerer, he is,

in reality, only giving utterance to something equivalent to the

assertion that for showing planetary detail, itc, a reflecting tele-

scope surpasses a refractor of the same price. All the same, I

should be glad for the trade-element to be kept as much as possible

out of the articles on which you comment. I differ with you
entirely on the subject of the " Young Electrician" articles, which

are intended to instruct the student in making his own electrical

apparatus. Surely this is applied science " plainl}' worded

—

exactly described." As to the Workshop essays, they are written

as supplying a pleasant means of recreation. We in no sense

whatever enter into competition with the journal to wliich you

refer. I am obliged to you for your intimation of the opinions of

yourself and your friend ; but must, at the same time, assure you
that they differ, toio cwlo, from those of other correspondents. I

have given up, as an utterly hopeless task, the attempt to please

everybody, and have taken to heart the moral of the fable of the

Old Man and his Ass.

—

Divers Correspondents, from whom some
quires of MSS. have accumulated, are once more requested to note

that 1 neither can nor will return rejected contributions unless

they are accompanied by envelopes legibly addressed and suffi-

ciently stamped. Furthermore, I must ask them kindly to note

that I must claim absolute power to reject any communication,

without assigning reasons for so doing ; and that I utterly refuse

to enter into correspondence with the authors of papers which I

regard as unsuitable for the columns of Knowledge, to argue as to

their contents, or to justify any action which I may see fit to take

with reference to them.— E. L. G. Many thanks ; delighted to see

your handwriting again.
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0m' I-nbrntors' Column.

Wa gilt her*, xceek by week, a terse description of such of the many
tiii'end'ons <i.« ire Mint may be of use to oxir readers. Where it is

possible, the number of the patent is quoted, to enable those who
desire fuller information to procure the specification from the

Patent Office in Cursitor-street, Chaiiccry-lane. VTe shall, gene-

rally speakin}, confine o\irselves to the more recent inventions; but

it often happens that an article comes under our notice which,

although not quite novel, is u-orthy of mention for its utility and
ingenuity. In such a case we should not hesitate to refer our

readers to it. And tchile xce thus increase the interest of our pages,

\ce at the same time assist the inventors by giving greater publicity

to their inventions (Knowledge being a popular magazine) than

is accorded by the most eicellent trade journals

GYKOSCOPE.

[Patent Xo. 6,S42. ISS-l.]—Mr. V. Falkner, of Southport, has

devised an improved gyroscopic apparatus for use in navigation,

geodesy, and astronomy. The invention is based on the well-known

property of rapidly-rotating masses, or gyroscopes, of resisting

tendencies to motion about otlier axes tban those of their rot.'i-

tion, and the ability of such masses, or gyroscopes, to remain
stationary with regard to the earth's rotary or curvilinear

motions, or motions of themselves, upon the earth's curved surface,

as instanced by Foncault's gyroscope. This property results from

the reversal of direction of tendency or momentum as the disc

rotates. A force tending to rotate the disc in one direction at one

instant acts against itself in the next when the disc has moved
round, thus setting up a stationary state against small forces in

its equilibrium when going round at high speed.

Masses, discs, and gyros, suitabh" shaped, and mounted on
spindles in bearings, the form being preferably oup-like, to bring

rims as near about a centre as possible, and the directions of motion
reversed to one another, or so ordered as to balance rotational

effects of their friction in bearings, are caused to rapidly rotate by
friction and toothed gearing, acted upon bj- pistons, cylinders,

Ac. ; the whole being enclosed in a shell or ball exhausted of air.

The ball has two pivots or poles, mounted suitabU' in a horizontal

g\-mbal ring, within which it is free to turn about its axis. The
horizontal ring is again pivoted to a vertical ring and axis, the

combination admitting of rotary motion of the sphere or ball about

any axis.

The whole is enclosed by an outer shell, cover, or receiver, and
power is communicated to the cylinders, &c., by compressing
and exhausting the air in the cover surrounding ball, or by alter-

nately varying fluid pressure between them. The exhaustion in

the interior of ball may be thus at intervals renewed and main-
tained, and the ball is free from tendencies to move, or prevent

motion by the communication of renewed speed to the gyros
within it, the resistances to be overcome being rendered sensibly

those of the pivots alone. The admission of fluid to and from the

cylinders is effected by openings into them disposed evenly about

the axis or pivots of sphere.

When the gyros rotate at sufiicient velocity, the earth's rotary

motion will be repeated on the sphere, a greater or lesser degree of

such motion taking place as the instrument is moved east or west
on the earth's surface, and the axial inclination (parallel to earth's

axis) changing to a vertical to earth's surface at the poles, and to

a horizontal at the Equator, and so on ; but always maintaining a
tme compass direction (horizontally read).

The instrument will thns show points of compass, local time,

(and by comparison with chronometer) longitude and the latitude,

when fixed or moved upon the earth's surface, with slight variations

for cnrvilinear motions of earth and solar system, which latter

may be read from a stationary instrument and utOised astrono-

mically.

COMPASS.

[Patent No. 6,288, 1884.]—Mr. F, M. Moore, of 102, High-street,
Belfast, has patented a form of mariner's compass, in which he
strives to overcome what is called the error of " heel." Usually,
correcting magnets are placed on the deck and on the binnacle, but
Mr. Moore points out that, as the ship rolls, the position of these
correctors is constantly changing in relation to the magnet. He
therefore suspends his needle in a lower well in the compass-box,
and attaches to the outside of the box, and in the same plane as the
needle, quadrantal correctors, consisting of soft iron balls. He also

places in the box, so that they may move with it, a number of cor-

recting magnets. The relation between the needle and the correctors
remains therefore invariable, whatever ordinary position the vessel

may assume.

I (I.NIIi.Vt; 1 im.K i'KK.XiMliLliAToli.

[Patent 8,29 1, 188k]—This invention, taken out by Mr. A.
llarvie, of St. John's-strcct, Islington, is more especially apjilicablo

to households where compactness is a desideratum. Wliou opened,
it is an ordinary iiorauil)ulator for two childrcu seated ris-ii-ris.

A key turned from the rear acts upon a screw, and contracts the
vehicle by drawing tho front section and wlicols under the back

portion, the handle, at the same time, being raised into an upright
position. Tho principle appears to be new, and the carriage to

which it is applied has the advantages of being light, simple, and
elegant. When reduced to the smallest dimensions, the space
occupied does not exceed 21 inches either way. In virtue of this,

it may easily be made to traverse crooked or narrow passages and
staircases.

FLAT-IRON HEATER,

[Patented 1884.] — Mr. Bayley, of High-street, Poole, has
patented a useful article for home use. It is called a flat-iron

heater, and consists of a framework, or pocket, of iron, shaped to

contain one or more irons, adaptable for either an open or closed

grate. The frame is placed over the fire, and the iron is rapidly

heated, being at the same time kept clean and ready for use.

Different forms are illustrated. Those with the plate are made to

cover up the openings in the close kitchener, while for open ranges

and other kindred stoves the iron plate is dispensed with, and
handles are substituted, which serve to support the well, or pocket,

by resting on the hobs of the grate and spanning across the fire.

SixPE.vNY Telegrams.—Extensive preparations are being made
by the Government for the new system of sixpenny telegrams. The
extensions have been made on the basis of an estimate that the

reduction in tariff will cause an increase of the business of the de-

partment to the extent of 30 per cent, within the first year, and
the extra expenditure already incurred amounts to half a miUion
sterling. Of this amount £175,000 has been spent on new plant

—

poles, wires, instruments, &c., whilst £25,000 has been laid out in

the erection of new buildings. The length of public road upon
which new poles have been erected in England is 850 miles, apart

from the extension on railway routes, and upon these poles there

have been placed 9,200 miles of new wires, in addition to which
there are aboct 11,600 miles of new wires put up on existing road
or railway-poles. In London, the number of offices at which the

pressure of business is met by the use of pneumatic tubes will be
increased by the use of an additional length of 7,500 yards of

tube. The increased staff throughout the Kingdom will include

1,200 new telegraphists and over 1,000 messengers.
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iBnv €f)t&$ Columiu

.. By Mkphisto.

SOLUTION OF PROBLEM Xu. 156

BLACK. BxQ
K to Kt4

1. Q to Kte:
2. Kt X KP (cli)

3. B to K7 mate
(")

1.

2. B X BP
3. B to KS mate

1.

2. Q, to Q4

!

3. Kt X P mate

1.

2. Q to Ktl &c.

Other variations obvious.

E to QKt sq.

Kt X P (best)

B to B3
PxQ

B to Kt sq.

Sir,— It is only fair to say that I take in the " Chess Monthly,"
but I do not as a rule solve the Problems in it, and had not seen
" Traumerei's." I have honestly solved it. after many unsuccess-

ful attempts, and grot someone else to refer to the solution in the

April number and to tell me, not -what the first move was, but

whether mine was right. I was rather " struck of a heap " to be

told it was nothing like it. It turned out, however, that my friend

(not a Chess player) was referring to the statement of the position,

which precedes the solution. Then I fortunately remembered the

practice of giving the position, explained matters, and the result

did me good.

As to the Problem, it is certainly a very iine one, and deserves

the remark of one of the " Chess Monthly " solvers—" a master-

piece, combining beauty, brilliancy, and difficulty in a very high

degree." I felt sure some days ago that Q to QKt6 must, or ought

to be the first move, but I stuck at the variaton 1. R to QKt sq.

I have put that as the main line of play, because I think it even

prettier than 1. B to KB6, 2. Q to Qi, &c., which is certainly good

enough in itself as the central idea of a problem. "W.

White, S. Winawer, conducted this End Game with remarkable
ability, as will be seen from the notes, which are by Steinitz.
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JIUSCLE-READIXG AND THOUGHT-
READING.

By Richard A. Proctor.

IT appears to me that the subject of thought-reading,

with many of its associated problem?, promises to be

interpreted successful!}-—up to a certain point—ere long.

I say "up to a certain point," because experience shows
that the solution of any given problem is never complete,

but always brings with it other problems, and problems

usually of greater difficulty. There can be no doubt that

the whole subject of thought-reading is full of difficulty.

Even the explanations which have been profl'ered by those

who will admit nothing but trickery, recognise wonderful,

one may say unheard-of, qualities. We are told, for

example, that thought-reading is merely muscle-reading,

and then that the muscle-reader can infer the shape,

colour, place, and nature of an article which the muscle-

read alone has in his thoughts ; and this too without any
consciousness on the part of the latter that he is thus con-

veying information. Anyone who has witnessed feats in

so-caUed thought-reading, and noted the rapidity with which
the results are obtained, will find this explanation not one
whit less wonderful than the explanation according to

which mind can influence (and be influenced by) mind,
without any recognisable appeal to the senses. Of course

there arc wonders in muscle reading which of themselves
are well worth studying as aflbrding curious evidence of

the range of varying capabUity among diftVient persons.

For instance. Professor Barrett relates a case of a young
lady who could write words, or even rudely copy sketches

which had been shown to her mother and not to herself,

the mother sitting Vjehind her and placing a finger on the

girl's bare arm, aVjove the flexed elbow. It was proved in

this case that slight movements of the touching finger

—

movements certainly indiscernible and probably un-

conscious—conveyed a sufficient guidance to the girl's deli-

cate skin and quick intelligence. Such cases as this suffice

to show that the range of this muscle-reading power is

marvellous—from the power of recognising emotion as

expressed by hand-pressure to the power of writing words

or delineating shapes from tho suggestions of more finger

touch. Certainly a wonderful power or quality, this of

muscle reading ; so wonderful that even in a case like this,

where it is stated tluit the evidence was decisive, one

would bo disposed to doubt whether the experimenters,

and the girl herself, were not in some way mi.sled, seeing

tliat thought-reading seems a simjiler cxiilanation than the

idea of direct guidance. Let any two persons try the

experiment ; let one hold a pencil, and in response to the

most anxious eil'orts of tho other to guide him or her

aright endeavour to write names or draw sketches

of things not otherwise known, and tho surprising

nature of this explanation will, I think, Ijo admitted. 1

am not myself wanting in sinsitiveness or quickness

to receive impressions. Nay, I am sometimes s-o (juick

to gather what is in the mind of others that f do

not find the idea of thought-reading altogether incredible,

even as measured by my own power ; but I am sure

that no amount of muscular indication, however care-

fully conveyed, would enable me to write the i-implest

word, or to draw tho simplest outline, at the sugge.stion of

another. When, tlierefore, Mr. Stuart Cumberland accom-

plishes feats, some of which are even more marvellous than

those of the young lady just mentioned, and when ho

assures that it is all done by muscle-reading (such reading

being sometimes conveyed along a wire or cord), I marvel

much more than I would if he asserted, as others have done,

that such feats are achieved through some power of thought-

reading, which is as yet not understood even by those who
possess it. I marvel so much, to say the truth, that I

reject his explanation as inadequate, believing that he
knows no more how he accomplishes his feats than those

know who have witnessed them.

But there can be no doubt that other cases admit of no

such explanation, similar results being obtained without

contact of any sort, direct or indirect. There is a whole

class of cases, for example, of which a case noted by that

j
close observer, Charles Dickens, is the type. The man
who exhibited the power in question was a professional

conjuror, so that trickery and acquired quickness of per-

ception and of action must have their fullest possible

allowance. " He was with the company," says Dickens,
" not in the least removed from them, and we occupied

the front row. He brought in some writing paper

with him as he entered, and a black-lead pencil
;

and he wrote some woi-ds on half-sheets of paper. One
of these half sheets he folded into two, and gave to

Mrs. Dickens to hold. 'Madame,' he says aloud, 'will

you think of any class of objects 1
' 'I have done so.'

' Of what class, madame ?
' 'Animals.' 'Will you think

of a particular animal, madame 1
'

' I have done so.' ' Of
what animal ?

'
' The lion.' ' Will you think of another

class of objects, madame?' 'I have done so.' 'Of what

class ?
' ' Plowerfi.' ' The particular flower ?

'
' The rose.'

' Will you open the paper you hold in your hand ?
' She

opened it, and there was neatly and plainly written in

pencil : The Lion, The Rose. Nothing whatever led up to

these words, and they were the most distant conceivable

from Catherine's thoughts when she entered the room."

Now, in this case, be it noticed, we have a keen observer,

well acquainted with all the ways and devices of conjurors,

writing, immediately after the event, an account not in-

tended for publication : we are entitled to assume that

matters befel as they were here described. Again, the

case is not one of thought-reading by the performer, but

clearly of thought-guiding : in other words, Mns. Dickens

unconsciou-ly read the thoughts of the man, and took them

for her own. That there was thought-reading in this case.

somcv:here, is certain, unless we adopt the idea that Mr':,
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Dickens was in league with the performer to deceive her

husband with the rest of the company present.

The great diihculty in all such c-i.ses has been th.at the

person whose mind is influenced, the thought reader, has

been unconscious of the influence. Certain ideas present

themselves, but why or whence is unknown. The idea

must, one would say, have been received consciously ; it

is at any rate recognised consciously after reception ; but
there is no conscious recognition of its communication.

Now if two minds or consciousnesses, in the same person,

are at work in such cases, the difficulty is to some degree

removed. Suppose one consciousness (being iu that state

recognised iu .somnambulism when other influences than

those ordinarily at work afl'ect the mind) receives an im-

pression from the thoughts of others, and that the idea is

transmitted to the other consciousness, alone consciously

active, in tlio same way that impressions received during
the somnambulistic state afl'ect the wakened consciousness,

then the observed phenomena can be in a sense understood.

Only " in a sense," for no one has yet explained the
mysterious sensitiveness of the somnambulist, or how it

is that while memory retains no active consciousness of

events which had happened in the somnambulistic state,

those events exert a vague influence and excite unexplained
emotions after that state has passed away.

We may certainly see reason for seeking in this direction

the explanation of some of those phenomena attributed to

so-called s])iritualisni. Many have been perplexed because

persons whom they shrewdly suspect to be rogues and
charlatans—nay, may eveu know to be so—seem to convey
to them, in writing or otherwise, such messages from the

dead as could not have been forged without some knowledge
as they themselves alone possess. But, in reality, such
messages would seem to come in all cases either directly or

indirectly from themselves. The first and only time my
wife ever wrote with the planchette, for example, she found
the instrument on which her fingers and those of a friend

rested starting ofT to write about what she was thinking of

(her friend not coiiScioMS^yknowing what my wife's thoughts
were). She herself and her friend left the planchette

alone forthwith— they were both girls at the time

—

imagining there must be something uncanny about
it ; and very naturally. But my wife's second
consciousnes.s, the mind and will belonging to the
ordinarily inactive half of the cerebrum, may quite
actively have directed the planchette's career, and quite
unconsciously to herself. There would be no greater

my.stery in this than in the complete unconsciousness of the
awakened somnambulist as to the actions, ideas, and
emotions by which, whilelin the somnambulistic state, he
had been strongly moved. Now, if a medium, charlatan

though he may presumbly be, has the power of reading

minds in the hypnotic state (whether his own mind be iu

that state or not), he can make such answers or communi-
cations respecting the dead, either by planchette writing

or otherwise, as would seem to the inquirer to contain

proof positive of knowledge communicated by the .spirits,

or in some other miraculous manner
;
yet he would really

have presented only the thoughts of the inquirer's other
self. It certainly corresponds with this view, that nothiug
which has not iieen known either to the inquirer or the
medium has ever been communicated in this way.

One of the oddest cases of deception in this matter of

supposed communications from the dead came under my
notice a few months ago in Washington. A slate on which
a neatly-written communication from his wife, many
years deceased, had been produced by alleged spirit

agency, was shown me by her husband. The writing w.as

his wife's, and the medium could not have known her

writing ; it was, however, rather better writing than hers

had been, wherefore it was comforting to be informed (as

he was by the deceased lady herself) that the liandwriting

improves in the spirit world ! He received also a neatly

written communication from a chi-ld of his who had died

at the age of six months ! The medium had not known
thi,s, by the way, or perhaps the result might have been

diflerent. The communication from a dead baby was re-

markable for the length of the words and the singularly

business-like tone of the message. However, in the case of

the wife, the communication would have been remarkable,

were it not interpreted as the product in reality of the

man's own mind. Of course, it was written by the

medium ; but l)y a clever bit of legerdemain tlie slate with

the communication neatly written upon it was substituted

(as any fifth-rate conjuror could easily manage) for another

which had been carefully cleaned. The belief of the

medium's victim, that a tiny bit of slate-pencil shut up in

the folding-slate, and so left, while the slate was beside

him, had done all the writing in response to the medium's

spiritual influence, was touching in its innocence.

—

New-
castle Weekly Chronicle.

THE PHILOSOPHY OF CLOTHING.

By W. Mattieu Williams.

IX.—GASEOUS CLOTHING MATERIAL.

IN my last I showed how Rumford's experiments lead to

the conclusion that the resistance of air to the passage

of heat through it is the primary fact upon which the

efficiency of our clothing in retaining our bodily heat

depends, and that the function of the fibres is to imprison

between them a statum of air which cannot freely circulate

and carry away the heat by convection.

The same applies to the fur and feathers of nature-clad

animals. The land mammalia generally have more hair on
their backs than on their breasts and bellies. The opposite

is the case with man. " Man's bare back " has been fre-

quently cited as an enigma that puzzles the modern evolu-

tionist. This conundrum was very fairly answered long

ago by Rumford in his eighth essay on " The Propagation

of Heat in Various Substances." He there tells us that
" Bears, wolves, foxes, hares, and other like quadrupeds,

inhabitants of cold countries, which do not often take the

water, have their fur much thicker on their backs than

upon their bellies. Heated air occupying the interstices

of the hairs of the animal tending naturally to rise ^(pirards,

iu consequence of its increased elasticity, would escape

with much greater ease from the backs of the quadrupeds

than from their bellies had not Providence wisely guarded

against this evil by increasing the obstructions in those

parts which entangle it and confine it to the body of the

animal." I may add to this that the part of man which
corresponds in physical position to the backs of animals

—

viz., the top of his head—is protected by the gi-eatest

abundance of hair, and that his eyes are protected from the

blinding efi'ect of the sweat drops which roll down the fore-

head, when he works heartily, by the eyebrows and eye-

lashes ; the whiskers have a similar function, their absence

in women being consistent with their general unfitness for

severe physical labour.

There is a further action of hair and feathers in impeding

the circulation of the air entangled among them which is

less obvious, and which our modern physiologists appear to

have quite overlooked, though Rumford pointed it out

very distinctly. This is the adhesion of air to the surface
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of hair, feathers, aaJ other solids, or, as ho calls it, " the

attractiou which subsists between air and the bodies above-

mentioued, and otlier like substances coustitutiug natural

and artificial clothing." He describes this as a necessary

supplement to the mei-e mechanical entanglement of otlier-

wise freely moving air.

That such an attractiou, and a very strong one, subsists

between air and the clothing material appejii's, as Rumford
says, ' by the obstiuacy with which these sul)stances retain

the air which adheres to them, even when immersed in

water, and put under the receiver of an air-pumj) ; and
that this attraction is essential to the warmth of these

bodies, I think, is very easy to be demonstrated."

His demonstration is that the attractiou between the

particles of air and the surface of the hairs, feathers, &c.,

" being greater than the increased elasticity, or repulsion

of those particles with regard to each other, arising from
the heat communicated to them by the animal body, the

air in the fur, though heated, is not easily displaced ; and
this coat of confined air is the real barrier which defends

the animal from external cold. This air cannot carri/ off

the heat of the animal, because it is itself confined by its

attraction to the hair or fur ; and it transmits it with great

difficulty, if it transmits it at all, as has been abundantly

shown by the foregoing experiments."

The running of water off a duck's back has become pro-

verbial, and everybody knows that these and other aquatic

birds are not wetted by the water in which they swim. It

is commonly believed that these animals oil their feathers,

and I have read accounts of special oil-glands with which
the animal is said to be supplied, and by means of which it

oils its feathers in order to keep the water from wetting

them ; but the writers do not provide any paint brush for

the j)urpose, with a handle sufficiently long and curved to

reach all over the back, neck, ifec, every part of which in

this and all other aquatic birds being equally waterproof.

As this idea of feather-oiling has considerable popular ex-

tension, and even some amount of learned pretension, and
as the subject has all the importance which Ilumford

claimed for it in reference to the philosophy of clothing I

will explain it further.

Let the reader take a few iron filings and sprinkle them
on the surface of some water in a tumbler. If he has not
already made the experiment, he will be rather surprised

to find that, instead of sinking, as iron should, according to

its specific gravity, they will float. Let him persevere,

sprinkling gradually more and more. Ultimately the lower

stratum will be borne down by those above, and they will

all sink, forming a curious agglomeration at the bottom of

the tumbler. Leave them for a while, and then pour off

the water as completely as possible and examine the filings.

They will be found quite dry, in spite of their immersion.

Repeat the experiment, and observe carefully all that

occurs. It will be seen that the sinking agglomeration

consists of iron filings in a sort of air-balloon, the bulk of

the air far exceeding that of the filings.

Now take a little of the calcined magnesia that is sold

by the druggists, selecting for this experiment the lighter

form, which is a powder so fine that when blown as dust

into the aii' it falls very slowly. Sprinkle this on the

water, and the paradox of the light powder sinking while

the heavy metal floats will be demonstrated. If a suitable

sample of magnesia is used, it will sink more rapidly in

water than it falls through air, and you may ask your

mathematical friends to reconcile this with their formulated

theories of " viscosity " and "shearing force."

Another experiment, one which I devised many years

ago for illustrating this subject, may now be tried. Take
a piece of white card, and hold one side over the upper

I'iirt of the llumo of a candle or lamp until it becomes
coated with a tliin sooty deposit. When this has cooled

dip the card edgewise in a tumbku-, or other glass v('ssel, of

water, and observe the result. First look at both sides of

the card perpendicularly to its faces. Thus seen, one side

appears black the other white, as they appeared before

immersion. Now look obliquely, and a wonderful ditter-

ence will be observed. The white side remains as before,

but the black surface appears like a plate of burnished

silver. Remove the card from the water, and its black

side will be found quite dry, the white side freely wetted.

Sprinkle some water lightly on both sides of the card.

That which falls on the white side will adhere, th:vt on the

black .'-ide will roll .about in little spheres like drops of

quicksilver, or like corresponding sprinklings of water on
the duck's back.

f

These results depend upon the fact that the iron and the

carlion condense upon their sufaces a film of air which
adheres with a force exceeding that which tends to float it.

In the case of the floating iron, the quantity of air re-

quired to effect the buoyancy must exceed six and a half

times the bulk of the iron, the specific gravity of iron being

seven and ;i half times that of water. The silver-like

brilliancy of the film of air upon the carbon deposit is due
to that total reflection which occurs whenever light cannot
be transmitted without perpetrating a mathematical incon-

sistency. When a ray of light passes from a dense to a

rarer medium, or vice versd, it is bent or refracted in such a

manner that for given media the sine of the angle of its

emergence bears a fixed ratio to that of incidence. When
the obliquity of incidence exceeds a certain amount, the

observance of this ratio becomes impossible, and the light,

rather than mathematically stultify itself, refuses to pass

tlirough at all, turns back altogether. Students of optics

understand this, and I must not be refracted from my
present path by further explanation of it, though I may be

allowed to add that it aflbrds a most elegant physical

demonstration of the perfect inflexibility of a natural law.

All natural laws, ichcic trulij expounded, are equally free

from exception.

Many aquatic animals are so ellectively clothed with

adhering air that they carry with them under the water a

little atmosphere of their own, and this atmosphere is

rendered beautifully visible to the student by means of the

total reflection above described. The water-beetles may be

named as examples. Some of them may be seen under

water reflecting the sunlight by means of their serial enve-

lope, which appears like an animated globule of quick-

silver. The water-spider (one of the most interesting

inhabitants of a small fresh water aquarium) displays this

very beautifully. He is covered with hairs to which the

air adheres so firmly that he lives under water in the midst

of a reservoir of air of such dimensions as to supply him a

good store of respiratory gas. When he has exhausted the

oxygen of this cargo of air he comes to the surface, where

the bubble instantly bursts, its nitrogen and carbonic acid

are difl'used away, and a new^supply of breathable air takes

their place, with which supply its proprietor descends

again.

In some of our public aquaria there are diving birds

which afford an interesting opportunity of studying this

atmospheric envelope. They may be seen under water

enveloped in a .shining gaseous coat of mail, and the abso-

lute opacity of air when viewed obliquely through water is

further demonstrated by the appearance of their immer.sed

legs and bellies while swimming, and the utter invisibility

of all that is above the surface of the water to the spectator

who is looking upwards obliquely through the glass and

the water. In the absence of an aquarium, take a tumbler
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of water, bold it above eye level, look through the side to

the water surface. The air that rests upon it appears like

burnished silver, and its opacity is proved by holding the
finger or any other object just above the water surface,

then dipping it in the water. This simple experiment is

very instructive.

In my next I will endeavour to supply a proximate idea

of the quantity of air that may possibly be held captive by
clothing materials.

ROBERT'S RULIXG MACHINE.*
Br John- IMayall, Jux., F.E.il.S., F.Z.S.

{Continued from p. 433.)

ABOUT the year 1823 a great improvement in the

construction of compound refracting microscopes was
initiated by Selligues,+ who applied achromatism to the
objectives, by which, in the course of a few years, the
instrument was so much advanced that there was consider-

able difficulty in discovering test-objects of a nature
suitable to serve as standards for estimating the quality of

the newer objectives, and especially for testing the value

of each increase of aperture as successively attained.

Herr Xobert appears early iu life to have been interested

in the progress of the construction of the achromatic re-

fracting microscope. The difficulty attending the testing

of the increased apertures, doubtless, led him to devote his

attention to the production of fine rulings, whilst the

publication of Frauenhofer's experiments with diffrac-

tion gratings would likewise stimulate him to improve
upon the results obtained with Frauenhofer's rulings, both
in the direction of fineness and accurac}-.

For some time previous to lSi-5. Herr Xobert, then
resident in Greifswald, appears to have been engaged in

designing and constructing the ruling machine which I here
exhibit, for in that year he succeeded in ruling a test-plate

with ten bands of lines, which, commencing with -j J--th
of a Paris line, and continuing in geometrical progression,

ended with lines of ^^^L-jth of a Paris line (from yy'-^-j^ to

^ 5 ;, ^ 5
of an English inch). You will observe" that

Robert's coarsest lines ranged somewhat finer than the
finest of the set of micrometer- plates I have referred to as

representing the fine rulings before the days of the achro-

matic refracting microscope. Each band ruled by Xobert
consisted of a number of parallel and equidistant lines at
the rate specified, and a blank space, about equal in breadth
to the bands, separated the successive bands. These bands
of lines were intended as test-objects, to determine the
resolving power of microscope-objectives. Herr Xobert
mentions (in a ilSS. published after his death, but
evidently written about 1861) that "the German micro-
scopes of that dates resolved the 8th band of that plate,

and Amici's the 9th, whilst in the followiog years, when
the plate had become known in England, the decided
superiority of English instruments resolved all ten bands."
The immediate effect of Robert's rulings was to reverse

the order of things that had hitherto obtained in micro-
scopy. Before the issue of his test- plate, opticians and
microscopists hardly knew where to seek for an object
capable of severely testing the resolving power of their newer
objectives with increased apertures. But now, at one bound,
he went beyond the resolving power of the finest microscopes

of Arts. A paper read before* From the Jourj

the Society on Hay 6.

+ Quekett's " Treatise on the ilicroscope," third edition (1853),
p. 40.

of the day. And, strange as it may seem, so far reach-

ing was Nobert's mechanical genius, that the machine of

18-1.5 not only enabled him to produce rulings finer

and finer, always beyond the resolving power of the most
perfect objectives as successively brought out by the con-

temporary opticians: but when, in li>G9, after most ardent

devotion to the task, the eminent microscopist, the late

Dr. J. J. Woodward, of the Army Medical Museum,
Washington, succeeded in photographing the highest band
of the 19-band plate

( mooo th of a Paris line= ^^^'^^, of

an English inch, with Powell and Lealand's water-im-
mersion -j'^th objective, Xobert immediately outstripped

all his previous efforty by ruling a plate with lines twice

as fine—that is to say, ranging from -^--'—th to
. ,^} ,

,

th of

a Paris line (from xt'^t '•° ^^-^^^^ °^ ^^ English inch).

This last plate was rather a tour deforce, and will tax the
resolving power of the microscopes of the future.

By the courtesy of the Surgeon-General of the United
States Army I have received the series of Dr. Woodward's
photo-micrographs of Xobert's 19-band plate, and they are

here for your inspection.

But I must go back again briefly to earlier dates. About
18.30, Mr. Warren De la Rue* made an elaborate series of

trials with Xobert's lines, and induced him to add bands of

finer lines to his test-plates, so that gradully he arrived at a

plate containing 30 bands, beginning at ^rr-.-p^th and reaching

^—pth of a Paris line (^=-y—}rg7X^ of an English inch).

In 1860, Messrs. Sullivant i Wormley '^ succeeded in

coimting the lines in the 30th band, whereupon Xobert,
wishing to add still finer lines, and yet to diminish the

labour of ruling so many bands, recast the frac-

tional divisions of the successive bands, still keeping

to the Paris line as the unit, resulting in the 19-band

plate to which I have already referred. When Dr. Wood-
ward succeeded in photographing and counting all the lines

on the 19-band plate, thus furnishing a perfect demon-
stration that the development of the resolving power of

the microscope had unquestionably reached the level of the

19-band plate, Xobert again re-cast the fractional divisions

of the successive bands, resulting in the latest 20-band plate

ranging from -j-J^^^th to .,
, , I ^ -^ of a Paris line. Regarding

this plate, I may remark that Dr. Woodward did not

succeed in photographing any lines beyond the 19th band,

which was precisely equivalent to the 19th of the 10-band

plate. I take this opportunity, however, of stating that

Mr. E. M. Xelson, so well-known for his manipulative

skill with the microscope, has succeeded in resolving the

eleventh band (=^J-~ of a Paris line^
i .^ 3'^ ; 3

of an
English inch), using the oxy-hydrogen lamp for the illumi-

nation in my presence.

You will understand, then, that Herr Xobert devised

these fine rulings to serve as test-objects for the resolving

power of microscope-objectives. On the supposition that

an objective had a given extent of aperture free from aber-

ration, then, according to a certain optical formula,

suggested by Frauenhofer, such an c.bjective should resolve

consecutive lines of a certain degi-ee of closeness. The
bands of lines were graduated in fineness by Xobert, with

a view to furnishing an approximately exact measure of

the limit of the resolving power of any objective tested

upon them. In recent years Frauenhofer's formula has

been revised by Helmholtz and Abbe (independently), so

that the theoretical limit of resolution has been extended

two-fold for every increment of aperture, on the supposi-

tion that light of the greatest possible obliquity is employed
for the illumination.

* Qaeckett's "Treatise on the Microscope," third edition (1855),

pp. 511-4.

I -f-
" American Journal of Sciences and Arts," Jan., 1861.
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I remark, en passant, that the mere resolution of a

specially hii;h band seems to have been erroneously re-

gardetl by Herr Nobert and others as a sutlicient test of the

qusJity of an objective; whertas it can be demonstrated

that the fact alone that an objective resoU cs a given band
proves only that the particular zone of aperture which is

utilised in such resohition is free from aberration ; and this

may obtain in an objective in which nearly the wliole of

the other portion of the aperture is so atlected by aberra-

tion that the objective, as a whole, must be regarded as of

inferior quality.

With reference to the interference plates and diflVaction

gratings ruled by Herr Nobert, I cannot speak from per-

sonal experience with them. He claimed for them that

they were the real tests of the accuracy of his ruling

machine, as regards exact equidistance of the divisions,

parallelism of the lines, equality in thickness, and symmetry
of angles of the actual rulings ; and as he had to face many
sceptical critics, I think it may fairly be assumed that his

claims were admitted, inasmuch as they were not refuted.

I shall have to direct your attention to the special means
employed by Herr Xobert to secure the strict equidistance

of the divisions required for the diffraction gratings, where
lines of one Paris inch in length were ruled over a breadth

of one Paris inch, at the rate of 1,200 to 12,000 to the

Paris inch—that is to say, the whole space was covered

by lines of these degrees of fineness. He states that
" these gratings show spectra of such perfection, that in

the wave-lengths of the Frauenhofer lines, as established

by Prof. Listing, even the ioou'oo ttt; o^ * millimetre is

made apparent ;" and that the absolute measure of his

divisions was " founded on a standard accurately corre-

sponding with the original Bessel standard-measure made
by the distinguished Berlin mechanician, Baumann."

Herr Nobert appears formerly to have held that Frauen-
hofer's formula based on the constitution of light (to which
I have alluded) would present an absolute bar to the reso-

lution of lines finer than ^7,\jtj °^ ^ Paris line (^Triirr) to the

English inch) ; Dr. Woodward's photogi-aphs, however, dis-

proved this theory to his complete satisfaction. A sugges-

tion was also made by an adverse critic, that possibly the

higher bands, which had not been resolved, did not really

contain the lines alleged by Nobert ; to which Nobert
answered by providing an interference - plate * which
"proved indirectly (= --L^th of a Paris line = TnriVTT^^
of an English inch) the existence of all the lines up to

0"'-00012o by the spectra they showed. With this plate

was also proved, empirically, the inference from the un-

dulatory theory of the disappearance of the colours, when
the distance of the lines is less than the smallest wave-
length in the medium used."

{To be continued.)

THE YOUNG ELECTRICIAN.
By W. Slingo.

(Continued from p. 407.)

WOOD-BOEIXG TOOLS.

EX. LVII.—The young electrician will do well to have

always by him a few gimlets and bradawls of various

sizes. They are too well-known to require any description.

It may, however, ha observed that when he desires to bore

a relatively larf;e hole, and is restricted to gimlets, it is

best to first make a small hole, and increase it by subse-

* Poggendorff's " Annalen," Ixxxv., p. 83.

quently introducing a larger tool. Otherwise there will be
considerable risk of splitting the wooil. Tlie fact that

gimlets taper towards the pidut increases the risk of

splitting, more especially in the case of soft wood.

A bradawl is not, in the true sense of the word, a

boring-tool, as it simply squeezes the wood away as it

enters. Nor is a giniblet very much better ; it r<rtainly

removes some of the wood, but a great portion of its work
consists also in squeezing. A giniblet is only a cutting-

tool in a very limited sense ; more frequently it lenrs the

wood away—a fact which is often responsible for the

splitting of the wood.

Ex. LVIII.—To turn to tools which cut at the same
time they bore a hole, Fig. 30 illustrates a few forms of

what are known as bits.

The most frequently used are those lettered a and b, the

former being called a centrebit, and the latter a spoonbit.

They are, of course, made in a great number of sizes,

suitable for as many different sized holes.

The centrebit has usually a long square shank, the

lower portion being flattened out approximately to the

shape shown, the extremity taking the form of a point,

which lies in the axis of rotation. On the left side (of the

drawing) is the cutting edge, which consists of a small

portion of the metal bent forward and thinned into a
species of knife edge. On the other side, at a distance from

the centre equal to that of the remote extremity of the

cutting edge, is a sharp and pointed prong, the metal

between it and the centreing-point being well cut away.

The function of the prong is to assist in maintainiog the

position of the tool. A hole cut by the centrebit should

be parallel throughout, and straight.

The spoonbit differs from the centrebit in that the

cutting edge is vertical. In section it partakes of a semi-

circular form, the radius from which the inner side is

struck being, however, smaller than that of the outer.

The end of the tool is rounded. For long holes, which are

required to be cut straight, the spoonbit is preferable to

that previously described, on account of parallelism exist-

ting between the sides or edges of the bit and the hole so

far as it is bored.

A bit of a character similar to that of the spoonbit, but

less frequently used, is that known as the rimer or taper-

bit. The illustration (Fig. oOc) explains its shape

sufficiently well to ob\-iate the necessity of any further

description. The tool is used for cutting a taper hole or

opening out a hr)le in thin material (where the use of either

of the other bit.5 would probably resiilt in spciling the

board).

When screws are used in the wood, it is in most cases
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customary to make the head of the screw flush with the
work. This is done by countersinking.

Fig. 30t^, illustrates the form of tool mostly used, it is

known as the rose countersink. It is made by forming a
series of cutting edges on a conical piece of steel of the
same angle as the head of the screw, which is to be driven
into the hole.

Fig. 30e illustrates another and almost equally good
form, called the shell countersink, which consists of a
conical piece of steel with a single cutting edge, produced
by boring a hole down the length of the cone, and thereby
removing a small section of the cone's face.

A common form used for rough work is that known as
the drill countersink (Fig. 30/'). It is a modification of
the simple drill. The disadvantage of this tool is that with
soft wood one cannot ensure a perfect countersink, but will

more probably obtain only a succession of ridges.

It may be observed that these countersinking bits,

although mentioned with reference to woodwork, are also
applicable to metals, oil being used for lubricating purposes
in the case of iron, &c. (Ex. XXXVI/).

Ex. LIX.—As with drills, so with bits, a stock or
brace is necessary for the purpose of rotating the tool.

Fig. 31 illustrate.? a cheap and, at the same time, quite
efficient form. A curved iron bar, B C A, is rotated in a

tools has been thought up till now in a measure un-

necessary. It is essential, however, that a little attention

should now be bestowed upon them. As a matter of fact

there is no one warning so important or fraught with

such dire consequences if neglected as that enforcing the

necessity for the strictest possiVile attention to measure-

ment and fit. A neglect of this kind will often produce a

failure where good workmanship in other directions

warranted the anticipation of success.

Ex. LXI.^For measuring straight lines rules answer

best. Tapes are used by surveyors, but they are inaccurate

when the measurements are small. There are several forms

of rules, but perhaps the best is the steel 12-inch rule,

which is marked with English and French measurements.

Although some boxwood rules are also so marked, it is

noteworthy that the edges of a steel rule are made suffi-

ciently straight to permit of its use as a straight-edge. A
second purpose is thus answered by the one tool, and no

advantage is gained by unnecessarily multiplying the

number of tools.

Ex. LXII.—An instrument is necessary for describing

circles. With wood a pair of ordinary compasses may be

used, but with metal a form of compass known as the

spring divider is most usually employed. It has an adjust-

able leg and the points are fine and made o£ hardened

Fig. 31.

socket at the extremity of a wooden handle, D, and is pro-
vided at A with a holder for the bits. This holder consists
of a square piece of iron, with a tapered square hole passing
through it, and a thumbscrew passing through one side of
the square. It will be observed that the bits (Fig. 30) are
each provided with a notch near the upper end. Into this
the screw of the holder (A, Fig. 31) is turned, the bit being
thereby held securely in the stock. In other and more ex-
pensive forms there is a spring instead of a screw for hold-
ing the bit in place. The rotation is produced by pressing
on D and turning the handle C.

Ex. LX.—In Fig. 32 is depicted another form of brace,
which is, however, relatively expensive. Its primary
features are the same as those of the less elaborately
finished article (Fig. 31). The points of difieience are in
the means provided for holding the bits, and the introduc-
tion of a ratchet arrangement. The ratchet is a device for
enabling one to bore holes in a corner or in any other
similar position in which the rotation of tlie stock is im-
practicable. The holder is adjustable to suit the various
sizes of bit-shanks, which are secured by screwing down
the collar or casing forming the outside of the holder.

MEASURING IXSTRUMEXT.S.

Simple measuring instruments, such as the rule, are to
be found in most households, whence a reference to what
may be regarded as one of the most important class of

j

Fig. 32.

steel. As a tool it is cheap and should not, therefore, be
dispensed with.

Ex. LXIII.—Means for measuring the internal and
external diameters of cylinders must be procured. Such
tools are known as callipers. Fig. 33 furnishes a good idea
of the form of calliper used for measuring the external

Fig. 33.

diameters. It consists of two pieces of steel cut to the
shape shown and hinged together so as to allow the
distance between the points to be increased or decreased
at will. To measure with this tool, the points aie opened
until they pass accurately over the cylinder, rod, A-c, that
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is to say they must both touch the work, and yet pass
\\-itbout being foiced. The distauco between the points,

measured on a rule, gives, of course, the size of tlie work.
The tool is manifestly useful for ascertiiining the thickness
of a plate, block, i\:c.

E.\. LXIV.—for taking inside measurements, the form
of calliper employed is that shown in Fig. 31, which con-

Fig. 3-i.

sists of two legs of flat steel cut to the shape indicated and
hinged at their thicker ends. ^Measurements are made by
causing the points which protrude outwards to pass into

the hole, ic, just, but quite, touching the opposite sides.

The disttmce between the points indicate, as before, the

dimensions sought.

Fig. 35.

Ex. LXV.—A form of calliper sometimes, but not

largely, used is the compound type illustrated in Fig. 1)5.

It embodies the features of the tools for external and in-

ternal measurement. The drawing explains itself. One
advantage claimed for this form is that both ends indicate,

at the same moment, the same measurement. But this

advantage is a very questionable one. It is apparent that

a tool which is frequently used is more likely to wear than

one which is not used so much. Now, external callipers

are much more frequently requisitioned than internal ones,

whence our compound callipers stand a good chance of being

worn much more rapidly at the end A than at the end B.

When that takes place the indications of the two ends are

no longer identical.

Ex. LXYI.—There are a few other tools which will be

required occasionally, such as a square, T'^ci^'*''^) plane,

saw, ic, but they are so well known and so often u.sed that

nothing further need be said about them.

I think I may now fairly suppose that our young
electrician is sufficiently well equipped with tools to enable

him to make a good start with the study of experimental
electricity, and I shall therefore turn his attention next to

the experiments themselves, and I trust that he will find

in them a source of knowledge of a character which will

set him thinking and interest him in the deductive

branches of the science. I do not, as I said at the
commencement of this series, purpose dilating upon
theories. I intend rather to simply enunciate such
laws and principles as are more generally accepted

as being correct, and then to set before the young elec-

trician such experimental demonstrations as he may be able

to repeat, and so make himself master of the subject. I

shall be greatly disappointed if it turns out that he does

not learn to regard electricity as a subject full of interest,

full of attraction, and yet as a science whose possible apipli-

cations wo so fur know little about. If, in the course of

half a century it is possible to initiate and bring to its

present state of (relative) perfection the electric telegraph,

to startle the world with tlio teleplioue, and to illuminate

its dark places with the electric light, what, in fair reason,

ought the immensity of the future to bestow upon
posterity 1

OTHER WORLDS THAN OURS.
A WKEK'S CONVEKSATION ON TITF PLURALITY OF

WORLDS.

By Mons. de Fontenelle.

with notes uy richard a. proctor.

THE SIXTH EVENING {continued from p. Ml).

" Ij^OR my part," says I, " I am such a foe to a perfect

JL equality, that I cannot even allow all the turns

which the earth every day makes on herself should bo pre-

cisely in twouty-four hour.s, and always equal one to another;

I should be very much inclined to think that there are

variations."

" Variations!" cried the lady; "why, do not our pen-

dulums mark an entire equality 1

"

" O," says I, " to your pendulums I must object, for they

cannot be altogether just; and sometimes when tlioy are,

ill showing us that one circuit of twenty-four hours is

longer or shorter than another, we should rather be inclined

to believe them irregular than to suspect the earth of any
irregularity in her revolutions. What a complaisant

respect is this we have for her ! I would no more depend
on the earth than on a pendulum ; and the very same casual-

ties almost which will disorder the one, will make the other

irregular ! Only, I believe there must be more time allowed

for the earth, than a pendulum, to be visibly put out of

order ; and that is all the advantage we can give on her

side. But might she not by degrees draw nearer to the

sun 1 And there finding herself in a situation, where the

matter is more agitated, and the motion more rapid, she

will in less time make her double revolution both about

the sun and herself; so consequently her years and days

will be much shortened, but not to be perceived, because we
must still go on to divide the year into three hundred and
sixty-five days, and the day into twenty-four hours : so

that without living longer tlian we now do, we shall live

more years ; and on the other hand, as the earth withdraws

from the sun, we shall live fewer years than we do now, and

yet have our lives of the same extent."

" There is a great deal of probability," says she, "that

whenever it falls out thus, long successions of ages will

make but very little variation."

" I agree with you, madam," replied I, " the conduct of

nature is very nice, and she has a method of bringing

about all things by degrees, which are not sentible, but in

very obvious and easy changes. We are scarce able to

perceive the change of the seasons, and for some others

which are made with a certain deliberation, they do not

fail to escape our observance. However, all is in a per-

petual rotation, and not so much as the lady's face in the

moon, which was discovered with telescopes, within these

forty years, but wliatis grown considerably old. She had a

good tolerable countenance, but now her cheeks are sunk,

her nose grown long, and her chin and forehead meet, so

that all graces are vanished, and age has made her a

terrible spectacle."
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"What a story do you tell," says the lady, interrupting
me.

"It is no imposition, madam," replied I, "they have
perceived in the moon a particular figure, which had the
air of a woman's head jutting out of rocks, and it is owing
to some changes that have happened there. Some pieces

of mountains have mouldered away, and left us to discover
three jmints, which can only serve to make up the fore-

head, nose, and chin of an old woman."
"Well," fsays she, "but do not you think it is some

destiny that had a particular spite to beauty ? And very
justly it was this female-head, which she would attack
above all the moon."

" Perhaps in recompence," replied I, " the changes which
happen upon our earth, dress out some face, which the

people in the moon see ; I mean something like what we
conceive a face in the moon ; for every one bestows on
objects those ideas of which they themselves are full. Our
astrsnomers see on the surface of the moon, the faces of

women, and may be, if the ladies were to make their specu-
lation", they would discern the physiognomy of fine men.
For my part, Madam, I do not know whether I should
not fancy your ladyship's charms there."

" I protest," says she. " I cannot help being obliged to
any one who should find me there. But to come back to
what you were mentioning just now : do any considerable
changes aflect the earth ?

"

" In all appearance they do," replied I. " Old fables
tell us that Hercules split asunder with his hands the
two mountains called Caipe and Abila, which stand
betwi.xt Afric and Spain, stopped the ocean from flowing
there, and that immediately the sea rushed with violence
over the land, and made that great gulph which we call

the Mediterranean. Xow this is not only fabulous, but a
history of those remote times, which has been disguised,
«ither from the ignorance of the people, or thro' the love
they had for the marvellous, the most ancient frailties of
mankind. That Hercules should separate two mountains
with his two hands, is absolutely incredible ; but that in
the time of one Hercules, or other, for there were fifty

of that name, the ocean should force down two mountains,
not so strong as others in the world, perhaps thro'
the assistance of some earthquake, and so take his course
betwixt Europe and Afric, gives me no pain to believe.
What a notable spot might the lunar-inhabitants all of a
sudden discover on our earth ; for you know, Madam, that
seas are spots. It is no less than the common opinion, that
Sicily was separated from Italy, and Cyprus from Syria.
There are sometimes new islands formed in the seas ; earth-
quakes have swallowed up mountains, others have rose and
altered the course of the planets. The philosophers give
us apprehensions that the kingdoms of Naples and Sicily,

which are countries founded upon great subterranean
vaults, full of sulphur, which will one day sink in, when
those vaults shall no longer be able to resist the flames
which they contain, and at this time exhale at those vent-
holes, the mouths of Vesuvius and vEtna. Is not here
enough to diversify the sight which we give to the people
in the moon ?

"

" I had much rather," says the Marchioness, " that we
had disgusted them with the same object always than
diverted them with the .swallowing up of provinces."

" I do not know," replied I, " i"f within this little time
there have not been several burnt up in Jupiter."

"What, proviuces burnt up in Jupiter!" cries she, "upon
my word, that would be considerable news."

" Very considerable," says I, " madam. We have re-

marked these 20 years in Jupiter a long trail of light more
glaring than the rest of that planet's body. We have,

here, had deluges, j.erhaps they may have suffered great

conflagrations in Jupiter. How do we know to the con-

trary ? Jupiter is 9ii0 times* bigger than the earth, and
turns on his own center in 10 hours, whereas we do not

turn in less than 24, which implies that his motion is 21G
times stronger than ours. May it not be possible that, in

so rapid a circulation, its most dry and combustible parts

should take fire, as we see the axle-trees in wheels, from the

rapidity of their motions, will break out into flames? But
however it is, this light of Jupiter is by no means com-

parable to another, which in all probability is as ancient as

the world, and yet we have never seen it."

" How does a light order it to be concealed 1
" says

she. " There must be some singular address to compass

that point."

"This light " [the zodiacal], replied I, "never appears

but at twilight, which is often strong enough to drown
it : and even when twilight suffers it to appear, either the

vapours of the horizon rob us of it, or it is so very faint,

and hardly to be perceived, that for want of exactness in

our knowledge, we mistake it/or the twilight. But, in short,

they have of late years with much certainty distinguished

it ; and it has been for some time the delight of the

astronomers, whose curiosity wanted to be roused by some

novelty ; and they could not well have been more touched

if they had discovered some new secondary planets. The
two latter moons of saturn, for instance, did not ravish

them to that degree which the guards or moons of Jupiter

did. But now we are fully accumstomed to it. We see,

one month before, and after, the vernal equinox, when the

sun is set and the twilight over, a certain whitish light

resembling the tail of a comet. We see the same before

sunrise, and before the twilight, towards the autumnal

equinox : and towards the winter solstice we see it night

and morning, except at these times it cannot, as I but

now observed, disengage itself from the twilights, which

are too strong and lasting ; for we suppose it to be a

continued light, and, in all probability, it is so. We have

begun to conjecture that it is produced from some pro-

digious quantity of matter crowded together, which circles

round the .sun to a certain extent. The greatest part of

his rays pierce through this gross circuit, and come down
to us in a right line ; but some, resting on the inner sur-

face of this matter, are from thence reflected to us, and

come with the direct rays, or else we caimot have them
either morning or evening. Xow, as these reflected rays

are shot from a greater height than those which are direct,

we must, consequently, have them sooner, and keep them

longer. On this foot I must acquiesce in what I have

already mentioned, that the moon must have no twilight

for want of being surrounded by such a gross air as the

earth. But she can be no loser ; her twilights will pro-

ceed from that kind of gross air which surrounds the

sun, and reflects his rays on places which his direct one

cannot reach."
" But pray let me know," says the Marchioness, " are

not there twilights settled for all the planets, who will not

need every one to be clothed with a distinct gross air,

because that which surrounds the sun alone, may have one

general eflect for all the planets in the vortex I I am
mighty willing to think Dame Nature, agreeable to that

inclination which I know she has to oeconomy, and good

management, should make that single means answer her

purpose."
" Yet," replied I, " notwithstanding this supposed

oeconomy, she must have, with respect to our earth, two

causes for twilight ; one whereof, which is the thick air

* 1,200 times wotUd have been nearer the mark.—R.P.
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about the sun, will be wholly useless, iiud can only be an
object of curiosity for the students of tlio Obscrvutory ;

but not to conceal any thins;, it is ]> issililo that only the

earth sends out from herself vajiours and exhalations gross

enough to produce twilights, and that Nature had reason

to provide, by one general means, for the necessities of all

the other planets, which are, if I may so say, of a purer
mold, and their evapoi-ations consequently more subtle.

"We are perhaps, among all the inhabitants of the worlds in

our vortex, the only persons who required to have a more
gross and thick air given us to breathe in. With what
contempt would the inhabitants of the other planets

consider us, if they knew this i

"

" They would be out in their reasoning," says the Mar-
chioness, " we are not to be despised for being enveloped

with a thick air, since the sun himself is so surrounded.

Pray tell me, is not this air produced by certain vapours,

which you have formerlv told me issued from the sun, and
does it m t serve to break the tirst force of his rays, which
had else probably been to excess? I conceive that the

sun may be veiled by Nature, to be more proportioned to

our use."

"Well, madam," replied I, "this is some small introduc-

tion to a system which you have very happily started. We
may add that these vapours produce a kind of rain, which,

falling back upon the sun, may cool and refresh it, as we
sometimes throw water into a forge when the fire is too

fierce. There is not any thing liut what we may imagine

to assist Nature's address, but she has another kind of

address very particular, which is to conceal herself from us,

and we should not willingly be confident that we have
found out her method of eg ing on her designs in it. In

case of new discoveries, we should not be too importunate

in our reasonings, tho' we are always fond enough to do it

;

and your true philosophers are like elephants, who, as they

go, never put their second foot to the ground 'till their

first be well fixed."

" The comparison seems the more rational to me," says

she, "as the merit of those two species of animals, elephants

and philosophers, does not at all consist in exterior attrac-

tions. I am willing to admit the judgment of both. Now
teach me some of the latter discoveries, and I promise you
not to make any rash systems."

" I will tell you, madam," replied I, " all the news I

know from the firmament, and, I believe, the freshest

advices you can have. I am sorry they are not as sur-

prising and wonderful as some observations which I read

the other day in an abridgment of the " Chinese Annals."

Written in Latin. Those people see thousands of stars

at a time fall from the sky into the sea, with a

prodigious noise, or are dissolved, and melt into rains
;

and these are things which have been seen more
than once in China. I met with this observation at

two several times, pretty distant from each other, without
reckoning a certain star which goes eastward, and bursts

like a squib, always with a great noise. It is a great pity

that these kinds of phenomena should be reaerv'd for China
only, and that our part of the globe should never have
their share of these sights. It is not long since all our
philosophers were of opinion that they might affirm on good
grounds that the heavens and all the celestial bodies were
incorruptible, and therefore incapable of change ; and yet

at the same time, there were some men in the other part of

the earth who saw stars dissolve by thousands, which must
produce a very different opinion."

" But," says the Marchioness, " did we ever hear it

allowed that the Chine.se were such great astronomers'! "

" It is true, we did not," says I, " but the Chinese have
an advantage from being divided from us by such a pro-

digious tract of earth, as the Crooks had over the Romans,

by being so much prior in time : distances of evcuy sort

pretend a right of im|Ki^ing on us. In reality, 1 think still

more and more, that there is a certain genius which has

never yet been out of the limits of Europe, or at least not

much beyond them ;
perhaps ho may not be permitted to

spread over any great extent of the earth at once, and that

.some fatality prescribes him very narrow bound.s. Let us

indulge him whilst we have him ; the best of it is, he is not

link'd to the sciences and dry speculations, but launches out

with as much success into subjects of pleasure, in which

point I ((uestiou whether any people eiiual us. Those ar«

such topicks, madam, as ought to give you entertainment,

and compleat your whole system of philosophy.

ENGINEERING CONSTRUCTION AT
THE INVKNTIONS EXHIBITION.

ONE would almost think that engineering construction

would alone all'ord a sufficient display to constitute

an exhibition in itself. Indeed, although as a matter of

fact, one small section of the building has been devoted to

the hybrid Group III—engineering construction and archi-

tecture—the whole exhibition is, to a greater orle.ss extent,

stocked with products which would be equally in pUce were

they included in the third group. The group comprises

nearly liOO exhibits, some of which are large and highly

instructive.

They are in the official catalogue prefaced by a concise

review, bristling with facts and figures, of the woik accom-

plished since the year 1SG2. Many of the features in this

preface have historical significance. Thus, we are told that

on May 2, 1862, two 21-feet steel rails were laid at the

Chalk Farm Bridge on the London and North-Western

Railway, for comparison with the ordinary rails, and were

taken up in August, 180")
;

'J,.">r)0,000 engines, trucks, ic,

weighing 'J5,.j0l),000 tons had i)assed over them. They

had" outlasted sixteen faces of the iron rails, while only

showing themselves a wear of about a quaiter of an inch.

Since that time the demand for steel rails has grown by

leaps and bounds, and to-day they are turned out at the rate

of 4,000,000 tons per annum.

Considerable interest surrounds the details afforded con-

cerning the great European tunnels. The Mont Cenis

tunnel, 7' miles in length, traversing various strata of

rook, many of which were of the hardest character, was

commenced by hand labour in 18.58. In the first five years

the rate of progress by this means was 1 O.'i^ ft. per day at

the Modane end. The introduction by M. Hommeiller of

compressed air rock-drills driven by watei- power marked a

great advance, and the rate of progress increased to 3 -080 ft.

in 18G.3, and further to G G9.5ft per day in 1870, while at

the Bardonncche end the rates were 2118 ft by hand,

31! 1 ft by machine in 18(12, and 7'J8'.Jft in 1870. The

work was completed in 1871, having thus occupied fourteen

years. The St. Gotliard tunnel, 'J| miles in length, com-

menced in September, 1872, was comphted and opened for

traffic Jan. 1, 1882, having occupied nine years and two

months. The advanced heading was driven at the rate of

GG3 ft. per day at first, increased subsequently to 1011 ft

per day by the adoption of the Ferroux drill. The head-

ings, starting 9} miles apart, met with a deviation not

exceeding four inches vertically and eight inches horizon-

tally in less than seven and a-half years' work, the greater

progress being due to the improved rock-drills, the use of

dynamite, and compressed air locomotives. In the Arlberg

tunnel, Gy miles in length, which will form the connection.
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between the Swiss and Austrian railway systems, aa
advance of 10 ft. per day is made at one end by drills

similar to those employed at the St. Gothard, at the other
end 1.5 J, ft. per day with Brandt's hydraulic borer.

In this country the Severn tunnel, 7,942 yards in length,

of which 2| miles are under the estuary, 96 ft. deep in one
part at high tide, is rapidly approaching completion. The
large quantity of underground water met with caused
unusual ditKculties and some temporary stoppages. The
Mersey tunnel, 3,820 yards in length, through red sand-

stone, of which 1,.300 yards are under the river, is now
completed. In the heading from the south side, a boring
machine, invented l^y Col. Beamont and Capt. Fisher, has
been employed. Tn this machine a bore-head 7 ft. in

diameter, fitted with discs or cutters of chilled cast-iron, is

rotated against the rock face by compressed air-engines.

The cutters can be turned round as they wear, thus bringing
a fresh edge to bear. The machine is advanced f in. each
revolution, and has bored 1.5 ft. in twenty-four hours.

With reference to home railways, it is said that the
number of passengers carried, on the part of the metro-
politan line first ojiened amounted to 9,.500,000 in 1863,
during the past year it reached 114,.500,000. The running
of eighteen and nineteen trains per hour each way on the
busiest parts of these railways over the numerous junctions
and crossings, and that, too, with an almost complete
immunity from accidents, is pointed to as showing the
perfection to which railway working has now been brought.
The growth of street tramways, from their first intro-

duction in their present form in 1867 to the present dav,
is briefly noticed, and considerable attention is bestowed
upon those masterpieces of human ingenuity and skill

—

viz., bridges and viaducts, such as the International over
the Xiagara Eiver, 3,6-31 ft. in length, with a swing portion
of 364 ft, covering two spans of 160 ft., which can be
opened or shut in one minute by steam-power. Then there
is the Kentucky River Bridge, consisting of three spans of

37-5 ft., with a height of 27-5 ft. above low-water at the centre,

which was built out from the two sides of the ravine simul-

taneously with no other staging than a temporary timber pier

at the centre of each of the two land spans. The junctions
of the different members at the centre were effected one
at a time by slacking or keying up the lateral bracing, and
taking advantage of the range of temperature (30° Fah.)
between night and day. Among the other structures of

this class referred to are the Brooklyn Bridge, the Douro
"Viaduct, the Kinsua Viaduct, the Tay Bridge, and the Forth
Bridge.

Interesting details are furnished concerning harbours
and the work involved in their construction, and a good
word is said on behalf of electricity as a source of illumi-

nation for lighthouses.

The observations made upon the Suez Canal which was
opened for tratfic in Novembei-, 1869, are, at least for our
younger i-eaders, .sufficiently fresh to deserve quoting. It

is remarked that before the success of this great work was
assured, numerous insuperable difficulties were anticipated
by its optionents, but these have all been shown to be
without foundation ; thus it was stated by many persons
that the evaporation from the surface of the Bitter Lakes,
when water was admitted to them, would be so great that
many years would be required to fill them, and that a
strong current would always be maintained towards them,
and that they would become completely choked up by
a deposit of salt. But the entire space, containing
1,962,000,000 cubic yards, was tilled from the canal
between March 18 and October 24, 1869, and instead of a

new deposit of salt taking place the old banks of salt

were in six years dissolved away to the extent of

88,000,000 tons. Analyses of the water of the lak^s

showed that the saltness of the water increased rapidly at

first as the banks were dissolved, but each year it has
diminished, showing that a constant interchange of water
between the lakes and the seas takes place. Observations
show that the north and north-west winds prevailing from
May to October raise the mean level of the sea at Port
Said and lower it at Suez, producing in September a
difference of level of one foot four inches, and causing a
current from the Mediterranean to the Red Sea. In the
winter the direction of the current is reversed by the pre-

vailing southerly winds. The importance of this work to

the commerce of the world is shown by the following table

of the traffic throuoh the canal :

—

1870.
1877.

1883.

Komber of

Ships.

.. 48G .

.. 1,G63 .

.. 3,307 .

>'et Toimage. Receipts.

. 436,609 £206,372
, 2,355,447 1,310,973

. 5,775,861 2,740,933

It is said, in connection with the construction of the
metropolitan intercepting and outfall sewers, in all 82
miles in length, that these works involved the use of

318,000,000 bricks, 880,000 cubic yards of concrete,

3, -500,000 yards of excavation, and the erection of pumping
stations of 2,380 horse-power collectively, the total cost of

the whole being £4,100,000.
With reference to the exhibits themselves, it is greatly

to be regretted that they do not include models of at least

a few of the magnificent monuments of human energy
which have been reared within the past quarter of a cen-

tury. Specimens, mechanical appliances, and a few models
make up a collection which is far short of what in the year
1885 it ought to be.

The pet scheme of Sir E. Watkin, who is apparently

ambitious to secure a position akin to that of M. de Lesseps,

is exhibited in a prominent position by the Submarine
Contineotal Railway Company. The proposed Channel
Tunnel is illustrated by a series of models and maps. The
first stand carries a model of the bed of the sea in the

Straits of Dover, showing the course of the proposed sub-

marine tunnel and the geological formation along its centre

line. The second stand bears a model of the bed of the

sea in the Straits of Dover, showing the submarine chalk

formation at right angles to the centre line of tunnel i

while the third has a model of a boring machine con-

structed by Messrs. Beaumont it Co. for the experimental
works of the Submarine Continental Railway Company.
There are three cartoons purporting to be:— (1) Map of

the geological formation in the Straits of Dover, showing
the course of the proposed submarine tunnel. (2) Longi-
tudinal section of the j)roposed submarine tunnel, showing
the bed of the sea and the geological formation along the
centre line. (3) Cross sections of the geological formation
taken at right angles to the centre line of tunnel.

Xear the centre of the court is exhibited a few models
of Roper's suggested appliances for blocking the proposed
tunnel. Oue of these devices is to fill a portion of the

tunnel with earth, stone, and rock by dropping the mate-

rial from a reservoir above the tunnel. It could scarcely

be urged, however, that such an obstacle could be very
serious to men determined to get through.

An exhibit which is likely to attract some attention on

the part of Londoners is that of Baines ifc Heath's water

meters, which are claimed to be sufficiently accurate to

measure to the dripping of a tap.

The very extensive and successful adoption of zinc for

temporary buildings, ic, has recently borne fruit in the

projjagation of a number of plans for using the metal. The
show made by Messrs. Braby it Co. is a good one, and is
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not by any meaus contined to structural work. The details

of properly apportioned houses are shown in many cases to

be workable in zinc.

There is a very large display of artificial stone, marble,

«tc., but one of the hits of the exhibition is the show made
by Messrs. Lindsay it Co. of tire-proof columns. The
principle is a core of cast-steel, enveloped in a decent look-

ing casing of concrete. This system has, we hoar inde-

pendently, already proved all that could be desired, and
modidcations are appliable to an almost endless varietj' of

purposes. A model is shown of a bridge built and railed

on this principle.

The proposed Manchester Ship Canal, and the periodi-

cally filthy state of the Thames envelop with unusual

interest anything which promises to be of use in eft'ectually

controlling the dow of water, and the maintenance of the

river-bed. ilessrs. Wiswall it Collier exhibit a well-made

model, on a scale of half-inch to the foot, of their Tilting

Weir, as introduced for the improvement of the Mersey and
Irwell navigation, and for the prevention of fioods. A
number of gates or panels are held in a tilted position in a

way similar to what we should see were a number of boards

rested against a table. Their line of suspension is below

the centre of the gate.s, so that the up])er portion is the

heavier. The lower edge of each gate has attached to it a

chain which, at its other extremity, is connected to a lever

on the bank of the river. The bottom of the gates being

toward the stream, the water collects until it tops the weir.

Sir Frederick Bramwell, when before the Committee on the

^lanchester Ship Canal, said of the system that it appeared

to him to be the very best system of opening weirs that he

had seen. It had a great advantage in being readily worked

by hand. In pointing out some of the merits possessed by

the weir he said that the upper part of the panel being

greater that the lower, when the water is only just topping

the weir, the percentage of the extra pressure upon the

bottom is obviously greater than the pressure upon the top

but when the water rises the percentage of the pressure

upon the bottom is diminished, and then the weir is

capable of tilting. When there is no flood going on it

is perfectly competent for the man in charge to open in

succession one or two of these panels or gates, and allow

the water to flow under rather than over, so that even in

the absence of flood the current can be directed periodi-

cally across the whole width of the river, and along its

bottom thereby keeping it clean. The river fitted with

such a weir would be in as good condition as if there were

no weir at all.

One of these weirs has been fitted at Throstlenest, and

Mr. Hopkinson, Mayor of Manchester in lt<S2-3, said that

it answered admirably under the test of two recent floods.

The navigating depth of water had been improved, and

the weir was now no obstruction iu time of flood.

Close to this exiibit is a model of Mr. A. Dowson's

system of open groynes for protecting foreshores. They
consist of a framework of iron or other rods, and claim

as their advantages their open construction, which, while

arresting or trapping the shingle, allows the water to pass

freely through the openings, and so preventing the back-

wash which generally renders solid groynes less eflicient

than coidd be desired. They are in use at Brighton, and

at St Anne's, near Blackpool.

A number of other models of a more or less interesting

character are to be seen, including one of the Newhaven
Harbour Breakwater, and another illustrating one pavilion

of a projected military hospital for a hot climate, by

Major-General Sir Andrew Clarke, E..H, and Mr. E.

Ingress Bell.

Sailors and those who go down to the sea in ships will be

pleased to see the advance that has been made in con-

densers for producing fresh-water. Spticinu'us of con

donsors for diU'eront kinds of vessels, from a yacht up-

wards, are shown. Tiic apparatus necessary for a yaclit-

launch or torpedo-boat will make fifty gallons of pure fresh

water per day of twenty-four, on a low consiiuiption of

fuel. This quantity of water is sullicient ti> supply fifty

men. The space occupied by the whole apparatus is small.

The boiler is made of copper, with seven water-heating

tubes in combustion chamber, and the whole can be taken

to pieces for cleansing purposes by unskilled laliour. The

condenser can also be cleansed in place by simply blowing

through with steam from boiler. The water is sup-

idied to boiler by an " injector," or, that failing, the

liaud-pump can bo applied. The condenser passes the

fresh water into the receiving-tank without a pump,

through a filter in the top of tank, and aerated ready for

use. The total weight is approximately 300 lb.

There are several domestic .ippliances exhibited of greater

or less utility, such as sash-l'asteners, terracotta articles,

wood-flooring, ic, one of the most striking being the

exhibit of decorated enamelled iron. To some of these we
may have occasion to refer later on.

In perusing the catalogue, however, one is apt to bo

startled by reading the following description of an exhibit

:

" Improved combined safeguard and rail-cleaner (or tram-

ways. The apparatus is apjilicable to engines and cars

alike. The safeguard removes any ]ierson fallen on the

ground without any injury, and prevents in all cases neither

the person nor any part of the body, as legs, or arms, or

hands, to come into contact with the wheel and being

crushed or otherwise injured, even in cases of children of

any age. The ajiparatus is lowered and lifted either

directly or automatically. The rail-cleaner fixed to engine

or car keeps the groove clean, can be set to work or be

lifted out of the groove according to the requirements of

the service, and thus reduces the tractive power required of

horses to one-sixth of its normal conditions."

The number of visitors to the Exhibition last werk was

87,-lGO, making, during the fir.st three weeks it was open,

280,009. On Monday there were 73,G3t—a greater number

than was recorded on any one day during the time the

Fisheries and Health Exhibitions were opc^n.

TRICYCLES IN 1885.

By John Browning.

(^Chairman of the London Tricycle Clul.)

MAPS FOR TRICYCLISTS.

NEARLY all travellers delight in maps, and even pass

hours pleasantly in poring over them. To tricyclists

maps are indispensable. Route-cards are no doubt valuable,

but, should circumstances render some departure from the

intended route necessary, a map must be resorted to.

The best maps published in England are those of the

Ordnance Survey. These are from data taken by the Royal

Engineers, and they are sold at the offices of the Ordnance

Survey in St. Martin's-lane, W.C. Those drawn to a scale

of one inch to a mile are the only kind adapted to the use

of tricyclists. They are issued in sheets IS in. long by

12 in. high, including country eighteen miles by twelve,

and are published at one shilling each sheet. As elevations

are very fully and accurately shown on them, the relative

advantages and disadvantages of diff'erent routes can readily

be determined ; they are therefore admirably adapted for

consultation when planning a journey. But lieing printed
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on stout drawing-paper, and requiring many sheets to in-

clude the country that can be covered in a day's ride, they
are too bulky to carry about with you when riding. All
other maps published are based on those of the Ordnance
Survey, and are generally only reductions in scale from
them, whoever may be the publisher.

Messrs. W. H. Smith & Sons publish a set of reduced
Ordnance maps, on the scale of four miles to the inch.

These are well engraved, and as they are published in

sheets, containing a district of about seventy miles by
fifty, mounted on cloth in covers, at Is. each sheet, they
are exceedingly cheap ; but they have the great fault that

the roads are not at all clearly shown, and elevations are

not given.

Messrs. Letts it Son publish a map specially for cyclists,

on the scale of four miles to one inch. Tliis map embraces
an extent of country 96 miles by 85, and therefore con-

tains nearly 7,700 square mile?. An idea of its extent
may be formed from the fact that it includes Bucking-
ham, Harwich, Portsmouth, Eastbourne, and Eamsgate.
The principal elevations are given, and the best roads are
indicated by being printed in colours, and dangerous hills

are marked. It is bound in cloth, and folded so small that
it will go easily into the pocket. The price is 2s. Gd., or
mounted on linen 5s. Every tricyclist should have this

map.

Messrs. George Phillips & Son have published a set of

county maps specially for cyclists. They show the main
roads in colour, dangf reus hills in three different degrees,
and the direction of the danger

;
places where there are

hotels which cater specially for cyclists, in connection with
the Cyclists' Touring Club; also where there are repairers
of machines who can be recommtnded in case of accidents.

In some of the counties—for example, Sussex—the scale is

too small to enable the roads to be followed easily. These
mfp; sre folded in c!oth cases, an I published at Is. each
cOciuty, or mounttd in cloth 2s.

The tame lirm has published a map extending from St.

Albans on the north to Reigate on the south, and from
Chatham on the east to Windsor on the west. This is

on the most convenient scale of all, half an inch to the
mile, as it gives space for considerable detail and is yet
portable enough to go into the small valise carried on the
tricycle by every rider. This map is printed in colours,
and the main roads are shown by being coloured brown.
It is published folded in a cloth cover for Is., and mounted
on linen the price is 2s. 6d.

Another map on the same scale would embrace all the
country between Reigate and Brighton. This would be a
great boon to cyclists, and, as it is well known that the
happy hunting-ground of the numerous London riders lies

in this direction, I feel tolerably sure the publishers would
find the issue of such a map remunerative ; and, if so, they
might be tempted to issue another of the country north of
London, in which ca.se, as far as maps for cyclists are
concerned, there would be little or nothing more to be
desired.

Ancient Greek Colour-s.—The acquaintance of tlie ancient
Greeks and Egyptians with the properties and applications of
colours is |u-oved by tlio traofs of decoration found on ancient
monuments, both arcliitectural and sepulclu-al. Information
derived from other anti(|uarian sources has enabled Dr. Landerer,
of Athens, to contribute an interjstiug article to the Wochensclirift
Jiii- Spinnerci uiid Wcherei, according to which black, grey, and
brown colours were known in ancient times, as also purple dyes of
vegetable and animal origin. Wool was dyed with purple twice,
and the necessary brilliancy of tone was imparted to it by a special
process. Some ancient veils discovered in a tomb were found on
careful investigation to bear traces of the application of metallic
colours.

—

The Dyer.

FIRST STAR LESSONS.
' ' By Richard A. Proctor.

THE constellations included in the twenty-four msps of

this series are numbered throughout as follows (the

names being omitted on the maps, to clear these as far as

possible from all that might render the star-grouping less

distinct) :

—

G.

7.

8.

0.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ursa Mivor, the Little Bear
(a, the Pule Star).

Braco, the JJiarion (n,

Thulan)
Cephevs, King Cephe^^s.

Cassiopeia, the Lady in the

Chair.

Persens, the Chavtpion (/3,

Ahjol, famous variable).

Avriga, the Charioteer (a,

Cnpella)

Ursa Major, the Greater

Bear (a, ft, the pointers).

Canes Venatici, the Hunting
Ihgs (a, Cor Caroli).

Coma Berenices, Queen
Berenice's Hair.

Bootes, the Herdsman (a,

Arcturiis).

Corona Borealis, the Nor-
thern Crown.

Serpens, the Serpent.

Hercides, the Kneeler.

Lyra, the Lyre (a, Vega).

Cygmcs, the Sivan (a,

Arided ; ft, Alhires).

Pegasus, the Winged Horse.

Andromeda, the Chained
Lady.

Triangula, the Triangles.

Aries, the Ram.
Tanrus, the Bull (a. Aide-

liaran ; ij, Alcyone, chiei

Pleiad).

Gemini, the Tivins {a.

Castor ; ft, Pollux).

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Cancer, the Crai (the

cluster is the Beehire).

Leo, the Lion {a, Begulus).

Virgo, the Virgin {a, Spica)

Libra, the Scales.

Ophiuchus, the Serpent

Holder.

Aqvila, the Bagle {a,AUair).

Delphinus, the Dolphin.

Aquarius, the Water Carrier.

Pisces, the Fishes.

Cetus, the Sea Wonster (o,

Mira, remarkable va-

riable).

Eridanus, the River.

Orion, the Giant Hunter
(a, Betelgeux ; ft, Rigel).

Cams Minor, the Lesser Dog
{a, Procyon).

Hydra, the Sea Serpent (o,

Alpihard),

Crater, the Cup (a, Alhes).

Corvus, tlie Crow.

Scorpiio, the Scorpion (a,

Antares).

Sagittarius, the Archer.

Capricornus, the Sea Goat.

Piscis Australis, the Sou-

thern Fish (a, Fomal-
haut).

Lepxis, the Hare.

Columba, the Dove.

Canis Major, the Greater-

Dog (a, Sirius).

Argo, the Ship.

CHAPTERS ON MODERN DOMESTIC
' ECONOMY.

XXIX.—THE FRAMEWORK OF THE DWELLING-HOUSE.

STRUCTURAL EXAMPLES (continued).

THE DISPOSAL OF HOUSEHOLD REFUSE.

ANOTHER distinct type of appliance, and one whicb
we have not hitherto alluded to, is the form known

as the " Solid Plug " Closet, of which there are very many
kinds in the market. The distinctive peculiarity of these

closets is that the mechanism employed to seal a sufficient

quantity of water in the basin, consists of a solid plug

which is lifted by the handle perpendicularly up and down,
and it obviously follows that in all these cases the outlet

must of necessity occupy a lateral position, as in the variety

of wash-out basins noticed in our last. The action of the

common form now in use is somewhat as follows :—When
the pull-up handle is raised, the bulk of water with its

contained refuse Hows out through the outlet ; but upon
f.>rcingthe handle back, the plug, in descending, is apt

to wed>.e in a small quantity of foul matter, and unwhole-
some gases are thus generated, to escape directly above

through the aperture provided for the passage of the handle
rod. This is more particularly noticeable when there is a

trapped overflow [^connected with the inferior trap, or the
soil-pipe, below the region of the plug.
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NIGHT SKY FOR MAY (Second Map of Pair),

Showing the heavens as they appear at the following hours :

—

May 21 at 10 o'clock.

May 23 at 9i o'clock.

May 29 at 0^ o'clock.

June 2 at 9i o'clock.

June 5 at o'clock.

June 9 at S| o'clock.

Mere often than otherwise, the solid plug apparatus is

looked upon as complete in itself, and is fixed to the soil-

pipe without any intermediary trap. The plumber labours

under the delusion that the water-seal within the basin is

amply protective against the rise of sewer-gases into the

house through the clcset ; and so it would be if it were
possible to establish a full and perpetual downflow when
the handle is raised ; but, as a matter of fact, an up-

draught almost always enters on account of defective

ventilation of the drains ; and then, too, the handle is

liable to get out of order, and remain fastened up, in which
case a continuous inflow of foul gases must inevitably

follow.

About the best form of plug closets hitherto introducetf

is that known as " Pear.son's Patent Twin-Basin." It is

made in a single piece of white earthenware of the best

manufacture. It consists of a double basin, the larger of

which is situated in front of, and divided by a partition

which dips into the water seal, from the smaller. The
refuse from the former is effectually flushed outwards and
downwards through the outlet which is placed at the

bottom of the latter, and in which a carefully-constructed

solid plunger Ls made to lift up and down by means of a

vertically-disposed pull-up handle. The overflow, should

there be any, is controlled by a ball-valve arrangement
within the smaller back chamber, and should preferably be
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Fig. ai.

carried away from the special outlet at the side of the

basin, throiigh the wall, into the open air as a warning-

One very excellent provision which is furnished with
Pearson's Twin-Basin is the " Brian Jones's Joint," for

hermetically connecting the closet with the scil-pipe. It is

essentially a " tongue and groove " joint, and there can be

no doubt that, when properly fixed, it effectually prevents

the escape of sewer gases at a point where so very many
otherwise perfect appliances are defective.

The last form of apparatus which we shall have occasion

to mention is that known under the name of the " Hopper
Closet." When we were dealing with the general principles

of construction, we alluded to the prevalent and very in-

efficient elongated conical basin, popularly termed a " Long-

Hopper ; " here there are many serious defects to be got rid

of, over and above the obvious one that the basin does

not afford a hold for a small quantity of water at all

times. The water-supply is generally placed so close over

the seat, and the supply-pipe is of so small a bore (often

less than 1 in. in diameter) that sufficient flushing power
is impossible. The basin itself is almost a true vertical,

elongated cone, and is provided at

the top with an iulet-arm for the

water, which, even provided that

it is delivered in a large quantity,

and with a powerful motion, only

whirls round and round the basin,

which it does not even cleanse, and
which is insufficient to sweep out

the trap beneath it. The traps

usually furnished for hopper-

closets, which are to be recom-

mended, in their modified forms,

principally for basements and out-

houses, are generally made of earthenware and of the
syphon or P and S type, as shown in Fig. 31.

In the improved variety of hopper-closet there ought to

be a basin, in which the back is made more vertical than
the front, and in which the water is admitted all round
the basin through a flushing rim, in such a manner as
to thoroughly wash down its sides, and as the same time
flush the stoneware trap clear of all obstructions.
The closets in a house are by no means the only channels

through which foul air from the house-drain or badly-
connected sewer can enter the building ; they are, indeed,
the most apparent of all such sources, and in a general
inspection are not likely to be overlooked by the would-be
tenant of a healthy abode, especially where such an one is

conversant with the various types of apparatus, the pan,
the valve, the solid plug, the flush-out, and the hopper,
and with the defective as well as the perfect forms which
it has been our endeavour to explain in these pages. There
are many other ways in which sewergases find access into
the chambers of the dwelling, both direct and indirect, the
chief of which are very prone to be overlooked, since their
jiresence is often taken to be a safeguard rather than the
reverse. We were reminded of this only a few days ago
whilst overlooking some really good dwelling-huoses in the
vicinity of Lambeth.

In one particularly desirable " Grove," where the ex-
ternal appearance of the houses, their nicely laid out plots
of ground in front and behind, modern artistic paper-
hangings, excellent bath-room, &c., warranted a healthy
state of afi'airs, we were astonished to find all the drains
out of order. The pan-closets with their D-traps, were in
good working order, and could have been forgiven by the
side of the numerous abominable outlets for sewer-gases
into that most important department, the kitchen. If

there is one place more than another where poisonous gases

are able to exert their baneful influences in a most decided

way, it is in the kitchen and the larder. Fresh uncooked
meats of all kinds are peculiarly sensitive thus to become
tainted, and spread disease surely and rapidly ; and yet it

is within the kitchen and scullery or their precincts that

untrapped or badly-trapped vents, open to poison the food

and air alike ; so that, in continuation of the subject of

efficient drainage, and the disposal of household refuse, we
shall draw special attention to the existing forms of appa-

ratus used in yard and sink drainage, with comments ujjon

their respective values as adjuncts to a healthy home.

etji'torial #055ip.

I REFERRED On p. .j96 to a report that experiments were
in progress at Valencia on inoculation for cholera. Since

then, more definite information has reached this country in

the shape of a telegram from Dr. Ferran to Dr. Cameron,
M.P. for Glasgow. According to this, an epidemic of

cholera is raging at Alcira, a town near Valencia, con-

taining 10,000 inhabitants, of whom up to the first of this

month r),432 had been inoculated with the protective

choleraic virus. Hence some 10,500 persons have not

been inoculated, and of these 64 have been stricken

with cholera, and 30 have died. Of the 5,432 inocu-

lated, 7 only have been attacked, and all have recovered.

If we may regard these statistics as trustworthy—and
there is apparently no reason to doubt them—it would
seem that this Spanish physician has conferred a benefit on
mankind akin to the inestimable one of vaccination by
Jenner.

And, apropos of vaccination, the attempt of Mr. Hop-
wood to make capital out of an outbreak of small-pox at

West Ham has proved an ignominious failure. It would
appear that 98 -7 per cent, of the population there is

vaccinated, leaving, of course, 1'3 per cent, unvaccinated.

Now in the Guardians' Small-pox Hospital at Plaistow

the 9 8 '7 per cent, of the population has contributed

twenty-nine deaths, while the (unvaccinated) 1'3 per cent,

has contributed no less than seventy-six deaths, thus show-
ing that the mortality among the unvaccinated classes was,

in proportion to their number, 200 times that of the

mortalitij among those vaccinated. Surely so patent a

fact as this might well arrest the attention of Mr. White,
or even of the honourable member for Stockport himself.

From a private letter which I have been jiermitted to

read I learn that that excellent astronomer and single-

hearted man of science, Mr. E. Xeison (the author of our
classical English work on " The Moon") is sustaining his

reputation as head of the Natal Observatory. At jjre-

sent he is engaged in the reduction of all tidal observa-

tions on Darwin's System, and for this purpose has had to

educate every computer, step by step, himself. He has
recently built a Ving to the observatory at his own sole cost

and charge ; in fact, the recipient of the letter from which
these details are derived says :

—" N. spends at least

£300 a year out of his own piivate purse to keep the
observatory up." Surely at a time when the public pocket
is picked for such shams as Committees on Solar Physics
and the like, such noble disintei-estedness in the cause

of science such as this deserves all the publicity that can
be given to it.
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Can any of our ornithological readers say what has

become of the cuckoo this year ? I will not say that I have

not heard him, but his appearauce, or more strictly speak-

ing his song, has been rarer than ever I remember it. The
old rhyme goes :

—

In April come lio will,

lu May he sings all day.

But assuredly during the present month he has not only

not sung all day, but many consecutive days have elapsed

without a sound of his voice. Reading that " Between
45° 55' W longitude and 41" 41' N latitude (whatever that

may mean) unusual and dangerous quantities of ice are

floating just now," it occurs to me that possibly the bird

(whose Scottish name is synonymous with that of a fool)

may be labouring under the illusion that it is the beginning

of February instead of the latter end of May.

"Well within the memory of many who will read these

lines, to-day was set apart as one of thank-sgiviiig by the

Church of England for the " restoration " of that most
contemptible creature Charles II. Any one who will

remember how that monarch sold this country to France

;

how he brought England to such a condition that (as so

vividly told by Pepys) the Dutch during his reign forced

their way up to Chatham, and, iis says the immortal diarist,

" broke the chaine and burned our ships, and particularly

'The Koyal Charles;'" and who has learned from Evelyn

how he spent his last most shameful Sunday upon earth,

can scarcely fail to be lost in amazement at the combined

sycophancy and superstition which can alone have promiited

the institution of tuch an awful mockery of "thanks-

giving !
" Luckily, reverence and common-sense alike

expunged the service from the Prayer-Book in ISS'J.

jRrfaiftus*

THE REVISED VERSION OF THE BIBLE.*

SCAXTY though the library may be of any man of the

English-spoken races, it is but rarely indeed that it

does not include the Bible. For, siirely, no single work
has ever exercised the influence upon our national life, or so

interpenetrated it in its social, domestic, and political (to

say nothing of its religious) relations, as the Bible has done.

And although the old theory of its inspiration has, perforce,

been abandoned by earnest and serious thinkers, its influ-

ence upon the more highly civilised portion of the human
race has in no perceptible degree diminished ; nay, it

would rather seem that at no period was popular opinion

more prone to insist on public recognition of much in it,

which, by many in private, is doubted or denied. Whether,

though we view it as the store-house of some of the most
ancient history that has descended to us, as a repertory at

once of sublime poetry, and of the wisdom an<l philosophy

of a most reoiarkable people, or as an ethical code whose
increasing purity may be traced through each succeding one

of the heterogeneous mass of books of which it is composed,

the grave importance of possessing the most accurate and
literal possible rendering of its contents must be equally

apparent. Now, the Revisers have really made so com-

paratively few alterations, that they have almost to be pur-

posely sought for to be recognised. Some of them are

manifest improvements. To go no further than Genesis L, 5,

* The Holy Bible .... being the version Ect forth A.i>. 161

1

compared with the most ancient authorities and revised. (London :

Henry Frowde and C. J. Clay & Son.)

" And there was evening and there was morning, one
day," gives the sense of the original much better

than the rendering in tho Authorised version. Wo
shall be curious to see how the geological "reconcilers"

twist this into a "period." Elsewhere they have been less

happy, as in their rendering of Job xix. 25, 2*^ n^d 27, in

which Job's mere expression of opinion that he %vill yet bo

freed from his loathsome skin disease, and bo shown to be

innocent, is given in a form which is nearly as susceptible

of being twisted into a pseudo prophecy as that to wliich

we are so well accustomed. We are bound in candour to

add that in some of their renderings in this very book they

have introduced the most undoubted improvements, and

exhibited the sense of the original for the first time. The
Revisers of the Old Testament have certainly performed

their allotted task in a more impartial and (wo use the

word in no offensive sense) honest manner than those of

the New, whoso retention of such undeniably .s])urious

passages as that in 1st Jolm 5, and interpolation of the

word one after "evil" in Matthew vi. 13 for purely doc-

trinal purposes, so seriously impairs the critical value of

their performance. Taken as a whole, this re\ ised version

of the Scriptures may be looked upon as the outcome of the

ripest scholarship of the age, and as such should, of course,

be procured and studied diligently by all to whom the Bible

is anything more than a mere word. It is not unworthy
of mention that the very earliest MS. of the Old Testa-

ment of which the age is definitely known bears the date

of A.D. 91G, or 150 years before the advent of William

the Conqueror and the Battle of Hastings !

EUROPE.*

By Edward Clodd.

This useful volume, independent in itself, is one of the

series of the " Compendium of Geography and Travel,"

based on Von Hellwald's "Die Erde und ihre Villker"

(" The Earth and her Peoples"). The original translation,

made by the competent pen of Professor Keane, had to be

recast to adapt the work to the other members of the series,

and, more especially, to secure for it that completeness in

the physical section which Sir Andrew Ramsay's supervision

insures.

The book has gained throughout from this revision. It

is divided into two parts, the first of which is occupied

with a description of the physical features of the European

Continent, and the second with its political states and

peoples.

The interest and value of the work are sustained from

cover to cover, and one notably praiseworthy element is

the accurate and lucid survey which is given of the changes

resulting in the present distribution of land and water,

and which are still operating on the configuration of these

in more or less perceptible degree. Of the numerous maps
elucidating the text, and which are up to the usual high

level of Mr. Stanford's publications, the first illustrates

the physical history of the Mediterranean basin, and the

oscillations to which that part of Europe has been subject.

Geological action has broken the connections between

Europe and Africa which formerly separated that deep sea

into three large land-locked basin.s, the positions of which

are ascertained by Admiral Sjiratt's soundings. And in

explaining these, the writers are careful to point out

the beneficial results to man of the extended coast-line

in ensuring the development of centres of civilisation,

* " Europe." By F. "W. EudJer and Geo. 6. Chisholm; edited by
.Sir Andrew C. Ramsay ; \Vith Ethnological Appendix Ijy Professor

A. H. Keane. (London: Edward Stanford, 1885.)
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and iu facilitating intercourse Vjetween East and West
Whilst the sea has thus burst its bau-iers in that direc-

tion, there have been local recessions before the sedi-

ment which has been brought down by fluvial action,

and this operation is admirablj' explained in the chapter

treating of the hydrograiihy of the Po, which, the

authors remark, " in its behaviour may be looked upon as

a typical river." If the account lacks the eloquence with

which Mr. Ruskin describes the movement of that river

in his story of the deposition of the sands on which Venice

stands,* it falls no whit behind in clearness and instruc-

tiveness. The map of the Po basin in the Glacial epoch

which is given shows the extension of the sea at that

period over the jilains of Lombardy and Piedmont as far

inland as Turin, the proof of this being in the marine shells

of extant species found at no great depth beneath the

alluvial sediment deposited by the Po. During that epoch

the river, born amongst the " aged snows," was fed from

the ice-caverns of the huge glaciers which then filled the

Alpine valleys, and of which the glaciers of to-day are the

shrunken and slowly-diminishing successors. These monster
ice-ploughs furrowed the valleys deeper, and ground the

rocks that clasped them into powder, which was borne in

solution by the river and spread out as fruitful soil, from

which was to spring the corn, the olive, and the vine. The
same resistless agency—water, solid or liquid—is busy
today, riving asunder the porous and saturated rocks till

the big fragments slide down their sides in avalanches, or,

in the more noiteless process of denudation, washing these

rocks away particle by particle, till the highest crests of

Matterhorns and less isolated peaks shall be levelled, and
•even the lovely lakes of Switzerland and Northern Italy be

choked with the boulders and filled with the alluvium of

the so-called " everlasting hills."

Throughout the physical section the authors have wisely

based their exposition on the general principles set forth in

Professor Geikie's masterly paper on " Geographical Evo-
lution," and to the same authority are probably due the

suggestive observations cu the numberless changes which
have left so little of tlie material of the original Europe.

But the temptation to dwell on that interesting story must
be resisted, and it will here suttice to repeat commendation
of the earlier part of the work as aliording an excellent

conspectus of the general causes determining the present

aspects of the European continent.

The heterogeneous ethnical elements in the peoples of

Europe are treated of separately in the several political

groups, but upon the general subject of the ethnology and
philology of the European race-* tlie appendix furnished by
Professor Keaue, which is the distinctively valuable

feature of this, as of the preceding volumes, should be
carefully studied. It begins with a survey of the earliest

inhabitants of Europe—the men of the Stone Ages, whose
relation to any existing stocks is unestablished. 0( the

most ancient race, the savages of the Drift (whether pre-

Glacial or inter-Glacial, is unsettled), nothing whatever is

known, save that they then appear to have been widely

spread over both hemispheres : nor, in view of the enor-

mous duration of the Ancient Stone Age, and of the

bridgeless interval between it and the Newer Stone Age
which is continuous to this day, can possible links between
successive races be recovered. Professor Keane hardly !a}'s

stress enough on the difterent geological Conditions of

these Ages, or on the remoteness of the one in contrast

to the historic nearness of the other. But, despite these

<Iiflerences, there are no sufficient grounds for the common

* Vide "Stones of Venice" (both large and small eJitions)
;

chapter "The Throne."

assumption that the latest men of the Old Stone Age
and the earliest men of the Newer Stone Age were

racially distinct, or that a vast untenanted interval sepa-

r.ites the latest epoch of the Old Stone Age from the

earliest epoch of the Newer. It is true that in the former,

Britain was still united to the mainland, and that in the

latter it was separated ; but, impassable to savage races

as the sea between us and the continent may now be,

the channel which divides England from France may then

have been a fordable river, across which races in slowly

advancing civilisation pai-sed and intermixed. Be this as it

may, " the pioblem of the true relation of prehistoric man
to the present inhabitants of Europe remains an unsolved

rid.lle."

The composite character of these last is next explained
;

the assumption of an Aryan stock pure and unaffected by
non-Aryan stocks, is dismissed ; but Professor Keane,
while admitting that the great linguistic familif s of Europe
—the Aryan aud the Finno-Tatar—correspond, on the

whole, with the racial aftlnities of the peoples comprised

within them, is careful to insist on what philologists have

too often ignored, that " speech and race are not cunvertible

terms." As illustrating this, he remarks that " ivithin

two generations the victorious Northmen of the Seine

valley completely foi'got their Norse tongue and adopted

the Romance of their Gallic subjects. These Ganls them-

selves had, on the other hand, previously changed their old

Keltic speech for the Latin of their Roman masters. In

this region of northern France, there have thus arisen

racial complexities of all sorts, but never any permanent
linguistic confusion, one language simply displacing another

without producing any mixed forms of speech, which, if

they exist at all, are certainly the rarest of philological

phenomena." In treating of the subdivision of the great

European families, the interesting question of the Asiatic or

European origin of the Aryans, which has come more to

the front lately, is discussed, the opinion of Professor Keaue
inclining in favour of Asia. But any survey of the argu-

ments ]iro and co7i would till too much space; and, moreover,

the suViject has a quite subordinate value to the larger one

respecting the races in whom perchance both Aryan and
non-Aryan may find a cnmmon ancestry, bplying the Pro-

fessor's definition of the fair Cauca.sian and yellow Mongolian

as ''two everlasting primeval elements." Enough has been

said to indicate that the Appendix is of singular value

throughout, and its learned author, in the absence of any
authoritative manual on the subject, would render a service

to ethnology by collecting the several appendices, with

necessary additions of races not comprised in the series, and
issuing them in a separate volume.

EoYAL Victoria Hall, WATERLOo-TiRiDGE Eoad.—On the 10th

inst., the last of the season's series of penny lectm-es was given

by Professor Perry on " Spinning Tops." The lecturer described

the curious rigidity produced by rapid motion, showing in illustra-

tion, smoke-rings. Spinning-tops do not fall down ; when thrown
about their axes maintain their original directions, as the axis of

the earth does, the earth being, in fact, a gigantic spinning-top.

A top in motion does not fall down, but rises up gradually to its

highest position. When struck, it does not move in the direction

which might be expected ; a blow towards the north, for instance,

makes it move towards the west. Various peculiarities in the

motions of tops were shown in illustration of similar motions in

the axis of the earth. The motion known as precession, for

instance (which causes the axis of the earth slowly to alter its

direction, so that 13,000 years hence our seasons will be reversed),

was shown to be analogous to the circles described by a spinning-

top. It was also explained that the paths of rifle bullets de-

pended on the same laws which govern spinning-tops. A very
attractive variety entcrtainm.ent has been provided for the Whit-
suntide holidays. The annual Flower Festival for children will

be held to-morrow afternoon (May 30), from 2 to 4 o'clock.
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THE BUDDY ECLIPSED MOON.

[1722]—I have referred to the commnnication of " Senex," in

vol. 6, page 324, and find that it confirms the observations I

described of the great variability of the kind and degree of

ninmioation of the eclipsed moon, and it goes further by showint^

that there is not only a great difference between two eclipses, bat
also between the appearances presented by the same eclipse when
viewed from different places. We all agree in ascribing these
differences to variations in the condition of our atmosphere. Those
who attribute all the light on the eclipsed moon to refracted sun-
light describe the presence or absence of clouds on the terrestrial

horizon as the sole cause of the difference. According to my \-iew

of the cause of the ruddy element of the illumination, its variations

depend upon the varying transparency of our atmosphere to the
obscure heat rays. W. M.^ttied Willums.

ULTRA-GAS.

[1723]—I find that your reply (in the number for April 17) does
not completely clear np my difBcnIties. " I see nothing more in

the theorv of ultra-gas inconsistent with the Xewtonian theory
than I do in that of ordinary gas, in which the repulsion of the

molecules by heat overcomes their gravitating tendency ; or in the

fact that my holding a ball in my hand prevents it from reaching
the surface of the earth."

But these two cases seem to me to show that the law (" gravity

varies inversely," &c.) is obviously open to exceptions, such as,

"unless some greater influence be opposed." ilaterial obstacles,

magnetism and heat, are influences to the point. Why not distance

also ? Have we any data for the behaviour of bodies reciprocally

at great distances from each other •' You continue (as would any
one) "that attraction, infijiitesimal as it is [that of the sun and
Arctnms] still exists."

Snpposea body at the distance of Arcturus at rest, and all other

bodies destroyed except the sun ; would it move towards him ? I

think it is universally held that it would. I would ask on what
grounds this belief rests. Magnetism is a phenomenon analogous
to gravitation (only much stronger ?), yet the strongest magnet
will not attract the smallest particle of iron heyond a certain

dietance. The Conductor of Knowledge has remarked somewhere
that it is rash to suppose all bodies to be moving in curves ; that

probably many stars move in straight lines. I do not see how this

can be if there is even the very least pull on one of them from the

nearest larger body. If gravitation be indeed true for all distances,

then I do not see how any body can avoid an orbit. It will be

replied, that their rate of translation will overcome the pull of the

nearest body ; but there, again, seems another exception to the
universality—or, at least, the autocracy—of gravitation.

" Do you think I shall get anything out of that cove ? " asks one
impostor of another. " I'es; he will give you in inverse proportion

to his penetration," is the reply, apparently affirmative, but really

negative.

In certain cases there is no attraction, nor repulsion. Why
should not this be the case with all matter in some degree ?—the

repulsion existing only at distances beyond our use.

I once asked Sir G. Airy what reason there is for concluding

that the velocity of light is everywhere uniform ? Ee replied that

analogy leads us to believe that the ether is uniformly dense. I do
not see this at all. Why may not the neighbourhood of a liiijhly-

irritating body, like a star, change niatorially the mulululiou.s !*

1 proposed that it should bo decided by the eclipses of Saturn's

satellites ; but 1 do not suppose this Ima been done.

Up to 1S77, "all metals after fusion congeal again." -Vnal'^gy

would insist on this as a unircrsal law. But then gallium was dis-

covered, which is solid up to 80" F, then melts, but nvvcr beoiuea
solid again. Analogy would lead us to proclaim that all tho .satellites

are direct ; those of Uranus arc found to bo retrograde.

Gravitation, beyond certain distanci^s, soems to mo to bo liko

minus quantities, or the nth power—convenient and iii'ci'-.sni'y

terms, but not real anywhuro out of Wonderland or " Flutlanci,"

where they have but two dimensions.

-As regards infinite greatness, 1 think the Conductor of K.now-

LEi>GE has remarked somewhere, that space ca7iuot bo infinite ; but

1 forget the reason given. And, as to infinite smallness, 1 think we
may conceive of a mathematical point (otherwise how domonstrato
anything ?), but not of anything less. Uai.i.vaud.s.

[Is " Uallyards " quite sure that it was not a correspondent of

this journal, and not in the very least its Conductor, who categori-

cally denied the infinity of space ? Furthermore, seeing that a
mathematical point only defines position, and has no dimensions

whatever, it would be rather hard to conceive of anything lessl

—

Ed.]

SUNDIALS Foil MEANTIJIE.

[1724] — " D. X. L." can plot the profile of each gnomon
thns :

—

Slender gnomon used from Christmas till June 15. Let n be

difference of time between apparent moon and 12h. 5m. ISa. More
bulging gnomon from June 21 till December 20. Let N be differ-

ence between apparent noon and llh.iJlm.5Ss. In both cases,

*t = the time in column-headed " Sidereal,'* &c., of p. 1 of each

mouth in " Nautical Almanac,' and D = Declination (same line of

same page). N-fs, or n + s must be put into degrees and minutes,

!.!'., quartered. For an abscissa of either profile, measured from its

mid-length, take

Tan D (l-.sin'.\-^»)
,

or Tan D (1 — sin"n-l- s) ;

and for the corresponding ordinate take

Sin (N + .s), or sin (n + s).

Any year's Almanac will do. E. L. G.

AX " EYE-OPENER."

[1725]—To such of your readers as may be desirous of ascer-

taining, by practical trial, how wide their eyes can be made to open

under proper stimulation, I beg permission to indicate through

these columns, as a subject for their attention which will have that

effect in (I think) an agreeable and progressive manner, the

•article in an illustrated monthly scientific journal of comparatively

recent origin, entitled " The Basis of Perspective." I will not

spoil the experiment by any indications as to the nature of the sur-

prise which awaits them.
I regret to say that bitter experience prevents my attaching my

name to this suggestion. I therefore subscribe myself Alias.

ON TERMITES.

[1726]—With reference to the remarks of " George Hann," No.

1628 of Knowledge, March 6, 1885, and " Commentator," No. 1638,

of March 13, I beg to state that I am in no way a believer in the

doctrines of natural selection or evolution.

I lately propounded a difficulty to the Editor of Knowledge, but

he didn't publish it. It was this :—By what process of evolution

or natural selection is the dumba (two-tailed) sheep of Afghanistan

matured which cannot reproduce its kind without the assistance of

man?
But, abandoning "nos moutons," "revenons a nos termites;"

my paper was by no means exhaustive ; for instance, I was silent

on the fact that the flight is the perfection of the insect ; contact

with atmospheric air, and especially absorption of oxygen and
perhaps moisture complete the development of the termite and

prepare the survivors for the process of reproduction.

Recollect that in the flight there has been no feeding or alighting,

the male, after impregnation of a female, returns underground to

die ; and the fertilised female has no one to feed her, and no means,

apparent to us, of procuring food, and she must wait until the

developed workers from the eggs she is still to lay can undertake
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the duty. The natives say that termites habitnalh- eat earth ; the
isolated females may do so while awaiting development of their

progeny.
In the case of termites on the wing, it is not the fittest but the

luckiest who survives. The first perfect insect which emerges may
at once be sprung upon by a sparrow, lizard, or fowl ; if it succeeds
in soaring, it has to run the gauntlet of the whole feathered race
on the wing : and again whe:: it alights, foes of all kinds are to

be encountered. It is curious to watch the vagaries of an amorous
male termite when his lady-love has been snapped up off the
ground. He hunts hither and thither, as if by scent, until bumping
up against another pursued female, he joins pursuit as second
admirer, perhajjs to find himself, in the end, in the maw of the
same sparrow or fowl which devoured his first-born.

R. F. HricHixsox, M.D.
Please add an additional correction to my paper on p. 143, line

13 from top, for "anxious" read "amorous."

[Will Dr. Hutchinson kindly refer to column one of p. 39 of the
current volume of Knowledge ?

—

Ed.]

DUALITY UF BKAIX.

[1727]—Kindly allow me to describe my own experience. I am
a telegraphist, employed by a railway company, my duty being to
signal (telegraph) trains passing the station, and to receive trains
from other stations. There are seven instruments, and a fair

amount of work. Now, I can hear the train reporter call out to
me a train whilst booking another and be taking from another
station a train, all three things being done at the same time. Again,
I can call two separate stations with distinct calls, one left and one
right hand, notice what is being said on other circuits, and make
remarks to those with me on what is being said (though the latter
is rather irksome).

Often have I caught myself in a partly imconscious state to sur-
rotmdings. When I have a train to send, have called station and
sent it, booked it, and have not been aware of it. Sometimes I have
taken several trains, booked them, and a moment or so after have
been surprised to find them received, and by no means can I recollect
having taken them. (At these times I have been thinking on sub-
jects removed from " railway work.") It has taken some little prac-
tice to enable me to call two stations at the same time as reading
other stations working.

I shall be glad if anyone can say if practising doing several
things at one and the same time in injtu-ious or beneficial to the
brain, seeing that you can only recollect one of the things in some
cases, and in others neither, yet be aware you were doing some-
thing, yet, the spell having broken, cannot recollect.

OXWAED.

[In observing the transit of a star over the wires of a transit
instrument the observer has to cotmt the ticks of the clock, esti-

mate the second and tenth of a second at which the star is actually
bisected by each of the five or seven wires in the eye-pieces, and to
write down his results—all simultaneously. This is done daily at
every observatoi-y in the world.

—

Ed.]

DEVELOPilEST.

Mr. John Morley's work on Diderot. That distinguished French-

man appears to have been in the habit of trying a curious ex-

periment at the theatre. He tised to go to tlie highest part of

the house, "thrust his fingers in his ears, and then, to the

astonishment of his neighbours, watch the performance with the

sharpest interest." He knew the words of most of the favourite

plays by heart, and his object was to " isolate the gesture of the

performers, and to enjoy and criticise that by itself. He kept

his ears tiglitly stopped so long as the action and play went
well with the words as he remembered them, and he only

listened when some discord in gesture made him suppose

that he had lost his place." Sometimes he would be asked

for an explanation of his conduct, and he would tell his

neighbours that he understood better when he stopped hia

em-i:. "I laughed within myself," says Diderot, "at the talk

to which my oddity gave rise, and still more so at the sym-

plicity of some young people, who also put their fingers into their

ears to hear after my fashion, and were quite astonished that the

plan did not succeed." In this, as Mr. llorley points out, Diderot

was merely seeking a whimsical way of acting on his deep con\-ic-

tion that " language is a very poor, misleading, and utterly inade-

quate instrument for representing what it professes, and what we
stupidly suppose it to represent. Koussean had expressed the same
kind of feeling when he said that definitions might be good things

if onlj- we did not employ words in making them."
ISEAEL AbR.\IIAMS.

[1728]—"J. H." has hit the nail on the head, which I, too, for
one, am always, in my own mind, hammering at. It is just the weak
point, or link, or basis of Darwinism. The question, Shakespeare of
science though he was, especially in temperament, so infinitely

unconceited, not like Babbage and Wagner—he avoided, viz. : the
cause of variation—even though we should grant his theory of

development, from or after that. 3Iiss Ballin, Miss Naden, and
others assume development, " now in one way, now in another."
But that is just begging the question. In a chest ouside my door
there is a cat suckling her kittens, and a pigeon close to her
pumping maize into her young. Xow, I cannot say how monstrous
it seems to suppose that cat descended from pigeon—or, if you
must, from their common progenitor (he really is too convenient)

.

(Jrganic nature is due to the same cause as inorganic ; predestined
development of infinite reason, not the result of selected haphazard
variation. CoiniEXiAioB.

GESTURE-LANGUAGE.

[1729]—I have been much interested in Miss Ballin's series of

articles on " Thought and Language," and I think that if the

following fact, bearing on one branch of the subject, has not been

quoted in your columns it deserves a comer, if one can be found

for it. I came across it lately, while reading the first volume of

BEAST LANGUAGE.
[1730]—Among all the speculations on this subject, I have never

seen it suggested that possibly speech was attributed to animals

bv ancient savage tribes, for the simple reason that they have it.

There is probably no animal that does not utter sometimes some
sound identical with, or at least resembling, some word or

words of a given dialect. The mere-pork was so named because

he says those two words. The Katy-did is another example from

the insect world. The cuckoo, again, says his two syllables as dis-

tinctly as any human being. (He is ever subject to alteration of

voice like us—for I have heard one persist in enouncing " keowkoo "

—as if suffering from cold.) The chough, again, says distinctlj'

" chough," and nothing else (pronounced in throat and nose). The
French, however, call it chouette. En passant, -what absurd lines

are

—

"The chough and crow to roost are gone.

The owl sits on the tree."

At evening the crow certainly roosts, but the chough and owl fly

and cry.

The common cock seems to say something, but imperfectly. He
does not, to my ear, ever say " Cock-a-doodle-doo," but he
generally (not always) crows in five syllables. I have been listen-

in" care'ftilly to a long conversation kept up by three in my neigh-

bourhood— treble, tenor, and bass, I may say. The big bass fellow

savs, " Cock-a-haw-a-haw-w-w-w I
" as if he were very tired of life

indeed. The tenor sings, " Cack-a-ha-a-ha !
" which is his opinion

on things in general. And a little chap (no doubt a bantam) insists

it is " Kick-a-her-a-her-e-e !
" But of doodle-doo I hear nothing.

They have probably shelved that cjuestion.*

Once I was alone, and in a brown study. Suddenlj- it seemed to

me that I had heard (not at that moment, but shortly before) a

voice that said, " Quiero andar al correo." ("I want to go to the

post," in Spanish.) I got quite uneasy; feared hallucination. I

never had heard any one use that phrase, though, of course, I

knew each word. In a mintite or two, a cock crew hard by. There

was the mystery ! His observation was so bke the above words

that no parrot could have said them better—or, at least, so it seemed
to me.
And it is probable that in early times fancy, through want of

letters, was much more open to impressions of the kind. Let it,

then, be supposed that the savage heard a beast or bird utter some
word or phrase coinciding with his own speech, and it is by no
means far-fetched to imagine, besides, that he would think many
more might be added, if the aniinal chose.

Possibly, too, there were primitive dialects far more simple than

any we know now. Stirely the first, called harharoij must have
used with great frequency and iteration the syllables, bar-bar-i-e.

Tbeii' language abounded in labials and liquids. In Deut. ii. 20,

we come on aborigines (extinct even when the history was written),

called Zam-untmim.'f Evidently the Hebrews^ heard nothing in

their dialect but zum-znm-znm. It abounded in sibilants and liquids.

* I have just heard a thrush (to which I was not listening) con-

clude a phrase with apijifjiiiKd quite plainly. What legends

might not be based on this

!

+ Zomzommim. J Or Ammonites.
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Now, a people nsinc: bnt a few sounds to cxpi-css evcrvthiii^ po\ilcl

hardly help believing that a cow, saying moo moo, was talking just

as well almost as themselves.

In Chancer wo have. "I tlo not understanil thy loilcn" i.e.,

Latin, aildit>ssed to a bird. The priest " pattering" (which comes

from Pater), an unknown tongue, at the altar was not supposed

raor^ intelligent ((jtnl speaker) than the rook or owl.

Man. being a Simian, was, from his beginning, both observant

and imitative. lie would not be long in remarking that every

race has a shibboleth, or password, of its own ; and his imitative

genius (if no other motive) would soon lead him, too. to frame a

code of communication with his congeners. H.MLYABns.

GEORGE ELIOT.

fl731]—Tovtr valued paper of May S contained a short account

of a conversation of George Eliot with Mr. Lewes. 1 have never

in my life read a line of this great thinker, although I have often

heard the name mentioned. I greatly regret not to have done so,

since the few lines you qnot« so entirely correspond with the lino

of thought such men as Ilaeckol, Buchner, \ogt, and other

continental scientists now take up, that it proves to me afresh

how great truths are brought to light almost at the same time,

apparently spontaneously, in different countries, by people who
hardly heard of one another's name. They seem, as it were, to

come out of the "air" or the environments. The axiom of

Descartes, " Cogito, ergo sum," always seemed to me to put the

cart before the horse, since the development of every human being

proves to a certainty that " existence " must precede conscious-

ness or thought. "Sum, ergo cogito" appears to me the correct

version, without going to the idea that we are "matter" only,

unless, indeed, "thought" and consciousness are "one," perhaps

the highest development of force, inherent, appertaining to certain

combinations of matter. F. W. H.

GEORGE ELIOT ON OLD AGE,

[1732]—My mother is seventy-eight years of age ; she has lost

one bodily function after another till almost physically helpless
;

but her mind has shown no corresponding signs of decay, and the

other morning she described her experiences from childhood to

womanhood quite clearly and distinctly, and said that latterly

things came back to her that she had forgotten for years ; and

added, " who could doubt the immortality of the soul on this

account alone."

Is it not also a thing frequently noticed that when disease or

decay has impaired the brain that at the last hour the mind has

been' able to assert its original power, and even force, in some great

saying ?

George Eliot's public utterances and teaching were ever of the

highest, but no true friend would unearth either her private ideas

or acts. The key to her character has yet to be found, and her

remarks on old age. wliich you publish (apparently with approval)

simply oppose a small number of unusual cases, which she says

she met with, to the general experiences of mankind.
R. S. St.\xi.ev.

[Whatever pyschological interest the facts related by Mr.

Stanley may possess, I fail to see that his inferences from them

have any warrant whatever. I am not quite seventy-eight yet

myself, but, as a piece of personal experience, I may mention a

vivid recollection of my grandmother's house, of a verandah in

front of the drawing-room and dining-room, of a moming-room
with stained-glass in one of its doors, and of a certain haunch of

venison hung np by her cook, of which the black hoof and the

flonr dredged on it greatly attracted my infant attention. These

reminiscences date from my third year; while matters which

occurred when I was twenty-five are an utter and absolute blank to

me !

—

El'.j

LETTERS RECEIVED AXD SHORT ANSWERS.
F. W. H.—Admitting to the full the truth of what you say con-

cerning priestcraft, the insertion of your letter must infallibly lead

to an acrimonious and unprofitable discussion. Were I to admit it,

rejoinders would come in dozens from priests of various denomina-

tions, which I could not in common fairness exclude. But we should

aa.':nredly find ourselves straightway plunged, head over ears, in a

bitter theological controversy.—E. W. J. (1) I really cannot say,

at this lapse of time, to what article or essay by Mr. Dallinger the

remarks referred. (2) None of Mr. Proctor's lectures have been

published, nor, in fact, well could be, inasmuch as they are extem-

poraneous. (3) I do not know how far Jlr. Clodd h.-is pro-

gressed with his " Essay on Evolution, Popularly Explained,"

(4) All I can say here is, that to give up the doctrine of

K volution wo\ild bo akin to denying that it was daylight

at a time when tho sun was sliiniug brilliantly in sky. No
theological cousidorations whatever must over bo snIVored to

hamper tho humblo student of science, who is bound, in loyalty

and devotion to Truth, to carry out his iuvestigalitms (load him

whithersoever they may) with the sole end of arriving at it. Fiat

justitia, ntut calum. Believe me that I appreciate your praise.

—

"Thom.\s Avehs. Received.—Dk. Lkwins. Julin Bull is no doubt

amenable to but too many of tho charges tliat you formulate

against him. Whether though he could or would gain any accession

of sweetness and light iu the way you suggest nuiy legitimately bo

a question for difference of <n>inion.—Cii.ua,KS Inman. That tho

sun is " revolvim;" through space presupposes that ho is travelhug

round some centre. Of this wo have no proof whatever ; but it

is practically certain that he, and of course our entire system,

are travelling towards a point in Hercules, forming a ^triangle

with ;i- and \ in that constellation, at a rate of some 4,-75 miles

per second, or at a littlo more than one-quarter the rate of

tho earth's motion in her own orbit. In a universe in which

every visible body is iu motion it is iu tho last degree improbable

that oiu-own sun should bo fixed iu s]:ac!e.—Dk. Lkwixs. See p. 108

of Vol. VI. of Knowt.kdoi:.—.T. O. asks if Borneo offers any induce-

ment for emigrants. Perhaps some reader familiar with Malaysia

can furnish the information or refer our correspondent to a book on

the subject.—M. B. Thanks for your kind attempt to minister to

my amusement, but I had already received a copy, presumably

from the editor. Ho favours me with them as they are published,

but as, like the old woman iu the jiarablo, " I keep on never

minding," I am driving him nearly crazy with rage. It

seems impossible to conceive how any human being, not

actually under restraint, can hiiy such irredeemable trasli.

If I might baz.ard a guess, 1 should say that tho " Insti-

tute " must consist of its " Secretary " himself.—Vox. I

know nothing of any special books from which students iu the

Science and Art Department are examined. A vicious system

exists there of examining from certain cram-books, compiled

especially by persons attached to tho Department. Any one, how-

ever, who will master Dr. Carpenter's " Principles of Human
Physiology " should be able to pass in an Honours examination any-

where. The best book on the composition of foods, &o., is Vol. III.

of the "International Scientific Series" on "Foods," by the late

Dr. Edward Smith.—Mis.s M. C. V. Macleod. Your communication

was acknowledged at the time of its receipt. If you wish your MS.

and pamphlets returned, kindly forward envelopes addressed and

sufficiently stamped to tho office. (I had written this reply when

your second instalment of MS. arrived.) Do you—can you

—

expect that I can give up three pages and a half to the

insertion of your exposition of your hypothesis ? You quote

from Lardner, in the most sublime disregard of the fact

that he is about as much an authority on heat as Mrs.

Trimmer ! Try the Balloon Society again.—X. Y. Z. A
very little algebra will enable the student to begin with the

Differential Calculus. Try the book so often recently recom-

mended here, Knox's " Differential Calculus for Beginners," pub-

lished by Macmillan, and the book so strongly recommended by

Colonel Canjpbell on p. 445, Homei-sham Cox's " Rudimentary

Treatise on the Integral Calculus," which is No. 102 of " Webb's

Series."—H. F. Young points out that the Raphidcs iu the com-

mon Lily of the Valley are interesting objects in the miorosoope

and polarise well. Jlv adds that the under cuticle of tho

leaves of this plant exhibits, when prejiared and mo\mted_ in

Canada Balsam, not only Raphides but stomata and spiral

vessels.—Genl. Henry P. Babbage. Charles Babbage re-

ceived money from the Government for the purpose of

developing certain inventions of his, and it matters less

than nothing (as it seems to me) as far as our reviewer's

argument is concerned, whether the money went into his pocket

—

which, of course, as a m,atter of fact, it did liot—or into those of

the artificers actually engaged in the construction of his engines.

A huge sum was spent upon a machine of which no practical use

has ever been made, and the Government, which unjustifiably

expended public money upon what qua Government, they had no

concern whatever were left with an unfinished piece of mechanism

on their hands. This is not tho place to reiterate the unfortunate

story of the uncompleted Difference Engines and Analytical Engines.

If the expenditure of £17,000 of the national funds had had no

other result than the publication of "Chapters on Intrigues of

Science "in the work quoted by General Babbage, it would have

been deplorable.-

—

W.m. H. Dovt.e. Are you in earnest in your

implied hope that I shall insert the hopeless rubbish so righteously

refused by the Shanghai Eveninr/ Mercury f—H. D. Beeridge.

They may be obtained of tho Electrical Power Storage Company,

4, Great Winchester-street, B.C., or of Messrs. Elwell, Parker, &
Co., Wolverhamjiton.
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ON THE CHANGES PRODUCED BY MAGNETI-
SATION IN THE LENGTH OF RODS OF IRON,
STEEL, AND NICKEL.

Bv Shelford Bidwell, M.A., LL.B.

Read at the Meeting of the Eoyal Societ<j, April 23, 18S5.

THE earliest systematic experiments on the effects produced by
magnetisation upon the length of iron and steel bars are those

of Joule, an account of which is publislied in the Phil. Ma-j. of

18i7. Joule's experiments have nianj- times been repeated, and
his general results confirmed. In particular, Prof. A. iX. Mayer
carried out a series of very careful observations with apparatus of

elaborate construction and great delicacy. The conclusions at

which he aiTived were in accord with those of Joule, so far as

regards iron : in the case of steel there was some apparent dis-

crepancy, which, however, might to a great extent be accounted for

by differences in the quality of the metal used, and in the manner
of conducting the experiments. In 1882 Prof. Barrett published

in Nature an account of some experiments which he had made, not

only on iron but also on bars of nickel and cobalt, with the view of

ascertaining the effect of magnetisation upon their length.

The knowledge on the subject up to the present time may be

summarised as follows ;

—

1. Magnetisation causes in iron bars an elongation, the amount of

which varies up to a certain point as the square of the mag-
netising force. AVhen the saturation point is approached the

elongation is less than this law would require. The effect is greater

in proportion to the softness of the metal.

2. When a rod or wire of iron is stretched by a weight the

elongating effect of magnetisation is diminished ; and if the ratio of

the weight to the section of the wire exceeds a certain limit, mag-
netisation causes retraction instead of elongation.

3. Soft steel behaves like iron, but the elongation for a given

magnetising force is smaller (Joule). Hard steel is slightly elon-

gated, both when the magnetising current is made and when it is

interrupted, provided that the strength of the successive cm-rents

is gradually increased (Joule). The first application of the mag-
netising force causes elongation of a steel bar if it is tempered blue,

and retraction if it is tempered yellow : subsequent a]iplications of

the same external magnetising force cause temporary retrac-

tion, whether the temper of the steel is blue or yellow (Mayer).

4. The length of a nickel bar is diminished by magnetisation,

the maximum retraction being twice as great as the maximum
elongation of iron (Barrett).

In order that the results of Joule and Mayer might be com-

parable with those obtained by the author, he made au attempt to

estimate the magnetising forces with which they worked. From
data contained in their paper, it was calculated that the strongest

magnetising force used by Joule was about 126 units, while the

strongest used by Mayer did not on the highest probable estimate

exceed 118 units. In the author's experiments, the magnetising

force was carried up to about 312 units. The metal rods, too, were
much smaller than any which had been before used for the pm-pose,

ranging in diameter from I'-tl) to 0'2omm. Their length was in

every case 100 mm., and the apparatus was capable of measuring

with tolerable certainty an elongation or retraction equal to a ten-

millionth part of this length.

By using thinner iron rods and greater magnetising forces than

those previously employed, the following curious and interesting

fact was established. If the magnetisation be carried beyond a

certain critical point, the consequent elongation, instead of remain-

ing stationary at a maximum, becomes diminished, the diminution

increasing vrith the magnetising force. If the force is sufficiently

increased, a point is arrived at where the original length of the

rod is totally unaffected 'oy magnetisation ; and if the magnetisa-

tion be carried still further, the original length of the rod will be

reduced. It also appeared that the position of the critical point in

steel depended in a very remarkable manner upon the hardness or

temper of the metal ; considerable light is thus thrown on the

apparently anomalous results obtained by Joule and by Mayer.

Further experiments disclosed strong reason for believing that the

value of the critical magnetising force in a thin iron rod was
greatly reduced by stretching; this would explain the fact that

Joalo obtained opposite effects with stretched and unstretched

wires.

By ascertaining the relative values of the temporary moments
induced by gradually-increasing external magnetising forces, an
attempt was made to connect the point of maximum elongation

with a definite phase of the magnetisation of the several rods in

which the elongation has been observed.
Though more experiments must be made before it is possible to

generalise from them with perfect safety, the results so far obtained

by the author indicate the laws given below. -The elongations

and magnetisations referred to are temporary only; before the

beginning of an experiment, the rod was permanently magnetised by
passing through the magnetising coil a current equal to the

strongest subsequently used. In iron the greatest elongation

due to permanent magnetisation was generally found to be about
one-third of the total elongation, while in nickel the permanent
retraction amounted only to about one twenty-fifth part of the

whole.

I. Irox.

1. The length of an iron rod is increased by magnetisation up to

a certain critical value of the magnetising force, when a maximum
elongation is reached.

2. If the critical value of the magnetising force is exceeded, the

elongation is diminished until with a sufficiently powerful magne-
tising force the original length of the rod is unaffected, and if the

force is still ftu'ther increased therod undergoes retraction. Shortly

after the critical point is passed, the elongation diminishes in pro-

portion as the magnetising force increases. The greatest actual

retraction hitherto observed was equal to about half the maximum
elongation, but there was no indication of a limit, and a stronger

magnetising force would have jiroduced ftirther retraction.

3. The value of the external magnetising force corresponding to

maximum elongation is for a given rod, approximately equal to

twice its value at the " turning point."

Definition.—The tm'ning-point in the magnetisation of an iron

bar is reached when the temporary moment begins to increase less

rapidly than the external magnetising force.

4. "The external force corresponding to the point of maximum
elongation increases (when the quality of the iron is the same)
with the diameter of the rod. So also does its value at the turning-

point.

0. The amount of the maximum elongation appears to vary

inversely as the square root of the diameter of the rod, when the

quality of the iron is the same.
6. The turning-point, and therefore presumably the point of

maximum elongation, occtirs with a smaller magnetising force when
the rod is stretched than when it is unstretched.

II. Steel.

7. In soft steel magnetisation produces elongation, which, as in

the case of iron, increases up to a certain value of the magnetising

force, and atterwai'ds diminishes. The maximum elongation is less

than in iron, and the rate of diminution after the maximum is

passed is also less.

8. The critical value of the magnetising force for a steel rod

diminishes with increasing hardness up to a certain point, cor-

responding to a yellow temper ; after which it increases, and with

very hard steel becomes very high. There is, therefore, a critical

degree of hardness for which the critical magnetising force is a
minimum ; in steel of a yellow temper the value of the critical

magnetising force is lower than in steel which is either softer or

harder.
9. In soft steel a strong magnetising force subsequently

diminished may cause a greater temporary elongation than the

diminished force is capable of producing if applied in the first

place.

10. A temporary elongation when once produced in soft steel

may be maintained by a magnetising force which is itself too small

to originate any perceptible elongation.

III. Nickel.

11. Nickel continues to retract with magnetising forces far

exceeding those which produce the maximum elongation of iron.

The greatest observed retraction of nickel is more than three times

the maximum observed elongation of iron, and the hmit has not yet

been reached.

12. A nickel wire stretched by a weight undergoes retraction

when magnetised.

<Buv aSHbist Column.

By Five of Clubs.

THIS game illustrates the necessity of playing to the score, and
not trying for more tricks than are wanted. Z starts out

rightly with the idea of making a great game ; but so soon as his

partner has won the third trick he sees that as T-Z are four by
honours the odd trick only is wanted to win the game. Moreover,

the odd trick is essential to save the game. Now, to make the odd
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trick, r-Z want two tricks besides the certain nick piven by the

winning trump, 'i adopts the only possible way of making tlic odd

trick. Of course, to have played otherwise would have boon bad

play: but how often do we see a game tlivowii away in such a

position tlirough undue haste to provont tlio enemy from making
his last trump by rutBng; or, if the Scylla of that mistake is

escaped, then by falling into the Charybdis of ruffing the enemy's

established suit too quickly ?

The n.\Ni>s.

R C H. G, 3.
^

i S. A, K, 10. 8,

Q,9.
s, -1.
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<!^ur $nbnitor6' Column.

We give here, rceeh by u'eeV, a terse descriptioji of such of the viany

inventions as ive think may he of use to our readers. Jl'liere it is

possible, the number of the patent is quoted, to enable those who
desire fuller information to procure the specification from the

Patent Office in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine ourselves to the more recent inventions ; but

it often happens that an article comes under our notice which,

although not quite novel, is ivorthy of mention for its utility and
ingenuity. In such a case we shotild not hesitate to refer our

readers to it. And while we thus increase the interest of our pages,

we at the same time assist the inventors by giving greater publicity

to their inventions (Knowledge being a popular magazine) than

is accorded by the most excellent trade i'lurnals

THE RED CROSS POCKET AilBULANCE.

Under this title Messrs. Russell & Everett have brought out, at

a very trivial cost indeed, a pocket case which the traveller can

scarcely fail, at one time or another, to find nseful, .and to the eon-

tents of -which he may even on an emergency be indebted for his

life. Its outside measurement is 6 in. by 3i in. by 1 in. Hence it

will be seen that " pocket " ambulance is no misnomer. It contains

the triangular bandage (the use of which is taught by the St.

John's Ambulance Association), a bos of antiseptic ointment, com-

press to stop bleeding, tape, pins, waxed thread, &c. The value of

so very portable a means of immediately dressing wounds, and
providing for accidents pending the doctor's arrival to the cyclist,

the ordinary tourist, the Volunteer, or the athlete, scarcely needs

insisting on.

AN IMPROVED CASTOR.

(Patent 2,447. 1884.)—Mr. Sprague, of 20, ParUameut-street,

Westminster, has invented a form of castor in which a solid or

hollow ball of iron or steel works in a socket of brass or other

material, from which it is prevented from falling out by the attrac-

tion of a steel horseshoe magnet, the poles of which are put through

holes in the cup, not more than one-half of the ball being covered by
the cup. The castor is attached by means of a flange, a mortise being

made to receive the magnet. The magnet may also be placed in a

horizontal position, and in some cases its ends may be expanded in

such a manner that a separate cup may be dispensed with.

^ur Cftrsie! Column*
By Mephisto.

Ax interesting position of a game played recently at the City of

London Chess Club, Black having given the odds of Pawn and
move to White.

B. G. Laws.

Whitb.

Black,

j. guksberg.

It will be seen that the White P on KG terribly cramps Black's

game. Had White played P to QR3 he would have provided

against Black's Kt to R4. White would also thereby open up his

Book's file and maintain his strong position. Instead of this line of

play, which wonld probably have led to victoiy, Mr. Laws was
affected by the chance of making a combination—a mode of play

particularly agreeable to prodigious problem composers— the

result being that Black, although temporarily losing a Pawn,

issued from the surprise with a more hopeful position, which
enabled him to draw. Moral—In match play, mistrust combina-
tions, however alluring and tempting, unless they yield a distinct

advantage. White's play was, however, both deep and pretty. He
played

—

P toB4
Q to Kt5 (ch) !

B X P (ch)

BxKt (ch)

P X Q (ch)

P to B5
B to K3
P to QKt3
P to KKt4

Best. It forced White to exchange

Kt to QR4
PxQ
Kt to Q2
QxB
K to Q sq.

Et to B3
Kt to K4
Kt xP
Kt to B3!

Kt's, and Black succeeded in

blocking White's Pawns, forcing a draw.

Position after Black's 29th move, E to K sq., in a game played
some time ago between two provincial amateurs.

C. Pakdoe.

Black.

;'^%S

^ ^^ ••'"'•' m

^ ml m§. Mi

m.......m..

Forced. If

R to R sq.

35.

36.

37.

White's play is

Whitb.

O. H. Laeone.

The game concluded as follows ;

—

30. P to K6 P X P
Black plays P to B3, White wins by 31. Q to Q7,
32. Q to B7 (ch), K to E sq. 33. B to BS, &c.

31. Kt to Eo! P to K4
32. Q to Qo (ch) K to R sq.

33. Kt X P E to KKt sq.

34. Q X R (ch) K X Q
Kt to Bo (ch) Q to Kt3
Kt to K7 (ch) K to B2
ExQ
both forcible and elegant. The last move is

particularly correct, and stronger than 37. Kt x Q, for after P x Kt,

Black has just that little amount of fight left which in some posi-

tions make it so difficult to realise the advantage of forces. This

move at once lessons the hope of playing for a draw. Black
ought, however, to have accepted the exchanges by replying with
RxR. 38. Kt X R, P X Kt. 39, K to Kt2, K to K3. 40. K to Esq.,

K to Q4. 41. K to K2, P to B4, and attempt to advance the P's

on the Q side.

37. R to BG
In the hope of being able to gain the piece, and avoid exchanging
Rooks.

38. E to BG (ch)

An elegant device. If K x E, 39. Kt to Q,5 (ch) wins.

38. K to Kt2
39. B to Kt2 Resigns.
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THE RUDDY ECLIPSED MOOX.
By Richard A. Proctor.

I
AM very sorry to iind that Mr. Williams tLinks I

have handled his theory about the moon's being red-

hot " rather roughly "
; for the elucidation of truth, which

as he truly remarks is the object we both have in view, is

never aided by roughness of manner. Neither is it well,

if one can avoid it, to adopt a tone of confidence—as of

one who knoics and feels competent to explain to those who
do not know, or who have not as yet fully under.stood : yet

unfortunately, I can adopt no other tone in this matter.

The account given in my article on the " Ruddy Eclipsed

Moon " was not meant as a defence of any particular

"views," but as an explanation of certain facts ; and
beyond admitting that my explanation has been manifestly

insufficient, since it has not made matters clear to .Mr.

Williams, one of my readers, I have no fault to find with

it. I see, though, that the last sentence has been misun-

derstood by a correspondent, Mr. Harold Taylor (Answers,

p. 401) ; and I think he i.s quite right in objecting to the

wording of that sentence ; for in it I fay that under very

favourable conditions, we get -500 times full moonlight
from a totally eclipsed moon, where I meant to say that

we get as much light from the moon as though she were
illuminated by .500 times full moonlight. The totally

eclipsed moon may, under favourable conditions, be 500
times as bright as a surface of weathered sandstone illumi-

nated by full moonlight.

Mr. Williams's remarks may be divided into those wliich

relate to physical considerations, where he is at home, and
those relating to optical and mathematical considerations,

where he is otherwise.

In regard to the first, I note that he limits his remarks
to Prof. Langley's experiments with the bolometer. 1

myself attach so little weight to those experiments that in

lecturing on the moon I constantly quote Prof. Langley's

results in company with those obtained by Lord Ros.se, and
with the remark that I regard the latter as altogether the

more trustworthy. I believe that the moon, however
rapidly she may radiate the heat phe reciives, bsconies

exceedingly hot at the time of lunar midday. I am some-

what surprised, by the way, to find that Mr. V.'illisms's

red-hot moon theoiy depends on this sun-supplied heat

;

for, in the closing pai'agraph of his letter, ho speaks of the

"ruddy glow fading (hiriiKj totalih/." I had supposed the

moon was ruddy, according to Mr. Williams's theory, v. ith

primeval heat. If slie warms up to redness at lun.ir mid-

day, and darkens measurably during total eclipse, then I
cannot understand why, according to Mr. William.s's theory,

there should be any ditterence between the amount of rud-

diness in different lunar eclipses. The full moon ought

always to be red hot. As a matter of fact, the moon has

disai)peared entirely in several lunar eclipses,—ancient as

well as recent. She has also been often ob.served to glow
with more light in the latter half of totality than in the

former.

However, I am not concerned to .show that I have
under.stood more of Mr. Williamss theory than that it

undertakes to explain the ruddiness of the eclipsed moon
by inherent heat, primeval or sun supplied, or both. The
point which I (to understand is the way in which that

ruddiness is really caused by red light from the sun
himself.

But here I find myself in a difficulty, because Mr.

Williams's remarks on this point arc such as to show that

my explanation should have begun somewhat farther back.

For example, when Mr. Williams says that if the sun were

a bright point, behind the centre of the earth a.s looked at

from the moon, he would not be visible at all (and perhaps

still more when he regards thig as deducible from Sir John
Herschel's demonstration) he—how shall I put it without

seeming to "handle" the matter " roughly 1"—well, he

shows that optical considerations have not received the

same amount of attention from him as some others which

he has dealt with in such a way as to instruct and interest

great numViers of readers.

To begin with, Mr. Williams supposes that I have mis-

under.stood Sir John Herschel's account of the matter. But
as I had never read it, that is manifestly impossible,

jjossess Herschel's " Outlines," and have read large

]:ortions of it ; but, of course, I have not thought it neces-

sary to read his explanation of a matter which I had already

inquired into myself. I remarked on certain sentences

quoted by Mr. Williams, as manife,stly meaning something

flitierent from what he had supposed (manifestly that is to

iiiP; who had already considered the optical relations in

question) ; but I had not read Herschel's explanation. I

have, however, within the last ten minutes read Arts. 421,

et seq. of the " Outlines of Astronomy." I need hardly

say that I have found every part of Sir J. Herschel's

explanation correct and excellent. The only exception I

can take is that Hersohel assumes on the part of his

readers a fuller understanding of optical considerations

than probably most of them possessed.

To those who understand optical principles it is hardly

necessary to .say that Herschel's scoount is not directed

to the behaviour of jmicils of rays emanating from dif-

ferent points of the fun, but only to the limiting directions

of single rays which have passed through our earth's a<mo-

si)here. There is not any remark about foci, nor indeed

can any one discuss the/oca^ convergence of rays through

such an atmos|)here as our earth's, or any shell of that

atmosphere. All that could be done in that way would be

to consider the chai'acter of any small ;• -ncil of rays from

any point on the sun, after that particular pencil had

passed along its own track through our atmosphere ; and

I need hardly tell the optical student that any such

pencil of rays, divergent necessarily at entering our

atmosphere, would be divergent after jiassage through it.

The axes of all the pencils, infinite in number, proceeding

from different points on the sun towa'ds the earth's
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atmosphere (or rather towards that ring of atmosphere

operative in retracting the rays towards the moon) would

of course be convergent after passing through the atmo-

sphere. This distinction between the rays forming a

pencil of light, and the axes of different light-pencils, is

commonly a stumbling-block with optical students ; and

I think Herschel would have done well to remember this,

and to explain (however obvious the matter may be to the

more advanced) that he is not dealing with pencils of

light, nor therefore considering foci, in Arts. 421, ej si'q.

The axes of light-pencils proceeding from any point on

the sun's face, would be deflected by the varying refractive

effects of the successive strata of the earth's atmosphere

(from the outskirts | roducing scai-cely any deflection to the

lowest layers, the rays actually grazing the earth's surface

being most deflected) into a region such as Herschel has

indicated in his treatment of the subject, before he limits

his remarks to grazing deflection only. Au eye situated

anywhere within this region would receive that particular

pencil which came in the i-ight direction to full on the eye-

pupil, instead of the pencil which the eye would have

received if the earth with its atmosphere were not in the

way ; and this eye, instead of seeing that point in its true

direction would see it as a point (or as nearly point-like as

a i-efracted pencil can make a point of light appear) appa-

rently close to the earth's glob?. This starlike point would
lie somewhere within two miles from the earth's surface,

which at the moon's distance would look like actual contact.

Or it might be, according to the position of the point, that

two pencils would be received by it, from opposite sides of

the earth. And, if we cau imagine such a thing as an

actual point of light being exactly beyond the earth's centre,

then the eye would receive pencils from all round the

earth, and that point of light would be transformed into an

exceedingly delicate ring. As the point passed the earth's

centre, its appearance would be changed from two starlike

images into this fine ring, and then instantaneously into

two starlike images again.

With regard to the amount of light received from the

sun during a total lunar eclipse, Herschel and Mr. Mattieu
Williams are indeed at one in saying that all this light

comes from a ring of air, looking (as seen from the moon)
very small compared with the disc of the earth. And Mr.
Williams is quite right in his estimate of the apparent

size of that ring. In fact, he could not well have been
otherwise. Where he goes wrong is in supposing that

that ring would look no brighter than the sun-lit earth or

atmosphere, whereas it would really look as bright as the

sun's disc seen through just so much air as happened to

be along the track of the light-pencils received by our
imaginary eye at the moon's surface. Herschel very

rightly says that the illumination of the region from which
the ring-shaped image of the sun could be seen would be

very feeble. I have calculated what that illumination

would be if the absorption of light by the particular regions

of air operative in deflecting the sun's rays were about one-

half, and I find that the amount of light would be only

-pfL__th of full .sunlight. This would be the maximum,
and even this we could hardly admit if we did not

remember that the rays actually received on the moon's
surface during mid-totality are not for the most part

refracted through the lowest parts of our air, but through
regions a mile or two above the earth's surface, where the

absorption is very much less than what we recognise in the

case of the setting sun.

But Mr. Williams, anxious to show that I differ from
Herschel, who had also said that the light would be feeble

compared with sunlight, considers that I have no right, by
my own showing, to agree with Kerschel. " Mr. Proctor

surely understands that if the irhoh sun is represented by
that ring, in the manner he describes, the intensity of the

luminosity of the ring, as compared with that of the solar

disc, will vary inversely with the apparent area of the ring

as compared with the apparent area of the disc ; or, other-

wise stated, the total luminosity of the ring will be equal

to the total luminosity of the disc (viewed under like cir-

cumstances) whatever be their comparative areas." But
this is what I not only do not " surely understand," but

deny and reject utterly. I have shown (Kxowledge, Vol.

IV., pp. 133-34) that no optical contrivance whatever can

make an object look brighter than it really is ; apart from

absorption which diminishes light, we get exactly the same
brightness, neither more nor less, whether an object be

magnified or parvified (if I may be allowed to coin a word),

so only that it be not magnified so much that the pencils of

light from individual points do not fill the whole eye-pupil.*

Short of this degree of magnification, we get more light

from an object, the larger it is made to look, by any con-

trivance of lenses or reflectors, but its apparent intrinsic

lustre is not changed, except by absorption of light ; and

the smaller an oliject is made to look by parvification, the

less light we get from ir. Now, the earth's atmosphere

does not act differently in this respect from optical con-

trivances made by man. It reduces the sun's image in size,

besides very curiously affecting his apparent shape ; but it

cannot alter his apparent lustre, except by reducing it

through absorption. Thus the light from that ring-shaped

image of the sun is less than the light from the sun itself,

in the same degree that that image is less than the solar

disc, and also in proportion as the sun's light is absorbed.

Mr. Williams may probably say that I have here simply

repeated what he holds to be an incorrect statement. But
I cannot do much more. The general proof of the law

that under no circumstance can the apparent brightness of

a luminous surface be increased cannot be understood with-

out more special study of the laws of brightness than Mr.

Williams has yet cared to make. I have given the proof

in the Monthly Notices of the Astronomical Societij, and no

one acquainted with the laws of optics will for a moment dis-

pute the matter. In point of fact, any optical contrivance

or natural arrangement of refracting media or reflecting

surfaces by which a body is made to look smaller, produces

effects equivalent to those resulting from increase of

distance, and we no more get full sunlight from a diminished

image of the sun than we get full sunlight from some star

which, though as large as our sun, is reduced to a much
smaller apparent size by its much greater distance. In

whatever degree the sun's apparent size, as supposed to be

seen from the moon, is reduced by the interposition of the

earth, in that degree at least is the amount of light falling

on any part of the moon reduced. If Mr. Williams will

look at the sun through an opera-glass turned small end

from him, or at the small image of the sun seen in a convex

reflecting surface of small radius, he will have at any rate

two good examples of the general law I have indicated.

I might, in conclusion, notice—but I am not sure the

force of the illustration will be felt—that the same con-

siderations which lead to the mistake that a starlike point

beyond the earth's centre would not be visible from the

moon's surface, would show also that a star would not in

general be visible when near the horizon. For if we take

any particular layer, say the lowest, of our air, it is certain

* For instance, when we use a high power on a planet or on the

moon, the beams of light sent by the object-glass to a focus (the

image of a point on the observed body) are intercepted by the eye-

piece before they have opened out to the breadth of the eye-pupil

;

the higher the power, the narrower are these emergent beams, and

tlie fainter is the illumination (^f the object.
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that the i-ays from the star will be carried by the Jt Hooting

power of that hii/er, along some particular direction, and
unless the eye be exactly on their coui-se, those rays would
not make the star visible. But the eye selects the particu-

lar pencil of rays coming to it, and sees the star in the

corresponding direction.

In conclusion, let me again point out that I a:u not

advocating any theory, speculation, or conclusion of my
own, but simply endeavouring to remove an objection

which has been raised (through misapprehension) against

the true explanation of the ruddy eclipsed uioon,—an ex-

planation accepted by all who are sutliciently acquainted

with optical principles to examine it understandingly. Of
Mr. Williams's speculation about the moon being red hot,

I simply say that while it apjiears to be disposed of by the

entire blackness of the moon during some total eclipses, it

certainh/ cannot be supported by such reasoning as he has

based on misapprehension of the accepted interpretation of

the ruddy-eclipsed moon. But I do not feel in the slightest

degree anxious to galvanise it into apparent life by

attacking it.

OUR HOUSEHOLD INSECTS.

By E. a. Butler.

COLEOPTEKA (coniinued).

'WJ'E- now turn to another family of beetles, the

T V Dermestido', a group of small extent, but of most

destructive habits. One of them (Fig. I.) har, rendered

itself sufficiently olmoxious to have acquired a popular

natue, the " Bacon beetle," a designation which indicates

not a necessary association, but merely a casual one, which,

however, h.is, more than any other, brought the insect

under the notice and reprobation of human kind. In

scientific language it is still called by the name under
which the great Linnc wrote of it in his " Systema
Natnr.-e," viz., Derrnestcs lardarius, the second word of

which is an almost literal translation of the popular name.

The generic title Dermestes is from the Greek derma, a

skin, and indicates that the tastes of the insect lie not only

in the direction of fat bacon, but equally in that of tough

leather.

Fig. 1.— Dermestes lardarius.

It ia a ])arallel-sided convex, rather elongate insect, about

\ in. long, and may be at once recognised by the yellowish-

grey band which sweeps right across the elytra, occupying

almost the whole of their basal half {i.e. the part next the

thorax), in sharp contrast to the Vjlack of the remainder of

the body both before and behind ; the two colours meet

abruptly in a well-defined, somewhat wavy Vwundary line,

running across from side to side. In the present order it

very frequently happens that, as we have already seen in

Niptus, the colours that appear on the surface are not in-

grained into the skin of the insect itself, but are produced

by hairs or scales with which it is more or less thickly

coated, and it is not until these have been removed that

the true colour.^ of the body, which do not necessarily cor-

respond with the superficial ornamentation, can be clearly

ascertained. The present insect is covered toleiably thickly

with hairs, and the parts tliat are superlicinUy black aie

also of tiirtt colour when denuded of their covering, but

under the pale patch the elytra are of a very flrep reddish

brown.

The head is of small dimensions, and, when the insect is

at rest, is carried bent down beneath the thorax, a position

from which, in a defunct individual, the coleoptorist who
desires all parts of his specimens to be properly displayed,

finds it no easy matter to coax it out. The antenn;e are

ot the type known as clubbed, a feature which indicates

that the insect belongs to that large section of the beetle

order called Clavicornia, or Club-horns, a group containing

about 600 Britibli species, a good many of which art;

feeders upon carrion and the dried carcasses of other

animals. A clubbed antenna is usually almost abnormally

short, and may bo at once distinguished by the fact that

the terminal joints, two, three, four, or five in number, are

much broader than the rest. It is surprising how many
varieties this very simple peculiarity is cajuble of, and

these variations are of much importance in the systematic

arrangement of the insects. In our present species, the

club consists of three flattened joints, broadened inwardly

only, whereby it acquires a one-sided appearance.

The legs are of moderate length, and are packed up

under the body when their owner counterfeits death, as it

very readily does on the slightest alarm, being, as well

becomes so inveterate a i)ilferer, of timid and retiring

habits. But this folding up is not so perfectly carried out

as in many other insects, for the last section of the limbs

—

viz , the five-jointed tarsus, or foot, is not folded back upon

the preceding part, or tibia, but simply brought up so as to

make an angle with them.

The larva of Dermestes is something like a very hairy

caterpillar, and is no connection of those lively maggots

that al.so infest bacon, and whose acrobatic feats have

earned for them the name of "jumpers ;" it casts its skin

several times in the course of its life, and on account of the

multitude of hairs (which are shed with the skin and

renewed each time), the rejected vestment does not shrivel

up, but retains the form of the larva, a very substantial

ghost ot its former self.

We possess five British species of this genus, all of

which are essentially devourers of skins and dried carcasses ;

in fact, they are the jackals of tlie flesh flies, coming round

when the maggots of the latter have finished up all the

soft and juicy parts of a fresh carcass, and clearing ofi' the

hard and dry remnants of the skin, tendons, ligaments, &c
,

which their predecessors have left untouched. This is

their natural function in the economy of nature, and when

man also accumulates stores of dried meats, skins, feathers,

horns, and hoofs, it is not to be wondered at that they

forsake the scanty and precarious provisions of dame

Nature, and invade his precincts who has so thoughtfully

laid up such grand stores for thsm.

Some years ago, D. riilpimis, a black species with a

white patch on each side of the thorax, swarmed to such a

degree and was so destructive in large skin warehouses in

London as to bring forth the handsome offer of a reward

of £20,000 for an available remedy. But satisfactory

remedies against the ravages of in.sect3 are usually difficult

to discover, and difficult also to apply, and it is uot alto-

gether surprising that even so tempting an offer failed to

secure the desired result. The curators of museums, too,
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are likely to have their peace of mind affected by the ravages
of Dermestes. The larvaa are by no means particular as to the
class to which a preserved animal belongs, and so birds,
beasts, and fishes, crabs, insects, and spiders, may any or
all fall before their jaws. Sometimes they will attack a
skin by nibbling away at the roots of the hair or feathers,
and so making a nice clean shave of the whole affair.

Occasionally they will forsake an animal for a vegetable
diet ; cork is a substance much favoured with their atten-
tions, and an account has been placed on record of the de-
struction of a whole ship's cargo of this material by vast
numbers of them. On another occasion they actually
abandoned some tempting skins on which they had been
feasting for a set of corks that had been introduced into
their quarters. Nor is the housewife exempt from anxiety
on the score of Dermestes. Not only flitches of bacon, but
even the meat in larders and the bladders covering the tops
of jam-pots have on occasions yielded to their rapacity

;

books and paper, too, are not safe, and, strangest of all,

they have sometimes actually imitated the example of
Anobium, and bored into wood, feeding on the timber as
they advanced.

But the most repulsive charge against them is that of
anthropophagy. Some years ago, some Egyptian mummies
were discovered which, perhaps through straitened circum-
stances in the family to which they belonged, or through
the shiftiness of some dishonest firm of embalmers, had
evidently been prepared with less care than was usually
expended on such objects. On being unswathed, the bodies
were found to be pierced in some ])laces by an insect iden-
tical with the London warehouse pest above referred to,

viz., B. ritlpinus, some examples of which had worked
their way through two or three folds of the mummy-cloth
and there perished. The bodies, on being opened, were
found to contain thousands of the larva>, together with
many more of the perfect beetles—of course, all mummified
and saved from decay by the same drugs as had preserved
the mummy itself. From the facts that death had
overtaken the larvre in the fulness of their powers, that
only a few beetles had escaped from the body, and
that these had not been able to work their way out
completely, it is manifest that they must have com-
menced their attacks during the preliminary processes
of embalmment, when evidently the body had l>een some-
what neglected, and that most of them had been killed by
the later stages of the operation, a few only surviving its

completion, and they were without strength sufficient to
eat their way completely through the investing mass into
daylight. The Dennestrs were accompanied by another
beetle, a bright blue species called Corynetes violaceus,
which also is a common British insect aad a devourer of
carrion and skins, though belonging to a different family.
It was well for the feelings of the survivors and owners
of the precious relics that all these insects perished where
and when they did ; for think what a shock it would have
given to the family to see a host of beetles come trooping
out of the corpse of their respected relative, the integrity
of whose remains had been an object of their pious care !

In consequence of the great amount of preservatives used,
the bodies themselves, when once properly prepared, would
probably be exempt from insect attack, but not so the
wooden cases in which they reposed, which could easily be,
and were, perforated by wood-borers such as Anobium,
aad, to judge from some in the Briti.sh Museum, the aucient
Egyptian may have had to look as sharply after the cotfins
of his grandfathi r;< as the modern Englishman after his
chairs and tables to prevent them from becoming worm-
eaten.

(To he continued.)

THOUGHT AND LANGUAGE.
By Ada S. Ballin.

IT is desirable to deal rather fully with the gesture-

language used by deafmutes, as the inquiry throws
a very strong light on the mode in which language in

general may have been developed ; but before proceeding
to examine this development in detail, it will be interest-

ing to inquire into the origin of those apparently natural

signs which are used alike by civilised and savage peoples, by
speakers and by the speechless, to ex|iress assent or dissent,

signs which are of the greatest importance.

Assent is expressed by Eui-opeaus by a nod of the
head, whereas for dissent the head is shaken from side

to side. These gestures are some of those that have
become so engrained in the human mind that they are

performed by those who, owing to brain - disease, have
lost all power of using verbal language ; and another

class of patients who are able to pronounce words, but
use them in such a way that they express no ideas,

shake their heads to show that they are using a word
wrongly, and will nod the head to signify assent even
when they are uttering the word "No!" That these signs

are instinctive, at any rate in some uations, is further

rendered proliable by the fact that Laura Bridgeman, to

whom I have previously referred as being both blind and
deaf, " constantly accompanied her i/es with the common
affirmative nod, and her no with our negative shake of the

head," as Lieber, her teacher, asserts.

Vogt also speaks of a microcephalous idiot, who, in

answer to questions as to whether he wi.shed for more food

or drink, used to incline or shake his head.* Schmalz
assumed that in the case of children only a degree above
idiotcy these signs can be made and understood.

Signs used to express assent and dissent may be regarded

as primarily expressive of feeling. With a smile of appro-

bation a vertical nod is often given, while with a frown of

disapproval the head is frequently shaken from side to side.

All gestures expressive of assent and dissent probably had
their origin in movements of approach to, or acceptance of,

something pleasant, and of avoidance or refusal of things

unpleasant. Nor does this involuntary origin detract from
their present value as voluntary signs expressive of thought.

For, as Darwin says, he does not believe " that any in-

herited movement which now serves as a means of expres-

sion, was at first voluntarily and consciously performed for

the special purpose. . . . On the contrary," he observes,

"every true or inherited movement of expression seems to

have had some natural and independent origin. But, when
once acquired, such movements may be voluntarily and
consciously employed as a means of communication."t
A man rejecting a proposition will .shut his eyes and

avert his head, as if he wished to avoid an unpleasant

sight ; and when this approval or dissent is expressed the

mouth is frequently pursed up, while the head is shaken
as if in avoidance of a nauseous morsel which some one is

endeavouring to force upon him. I have seen the same
actions in little children refusing to take a dose of

medicine.

Thus natural expressions may become voluntary signs.

Savages, when pleased, not only smile, but make gestures

indicative of joys connected with eating. Petherick says

that the negroes on the Upper Nile began a general rubbing

of their bellies when he showed them beads. Leichhardt

remarks that the Australians smacked their lips and

* " Memoire sur les Microcephales, 1867," p. 27.

t " Expressions of Emotions," Ed. 1872, p. 356.
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clacked their tongiies when they saw his horses,

bullocks, and especiiilly his kangaroo-dogs. The Green-

landers', according to Ci-anz, " when they affirm anything

with pleasure suck down air with a certain sound." Pro-

bably an imitation of the manner in which a favourite

morsel is sucked down.

With infants, the first act of denial consists in refusing

food, and Darwin* repeatedly noticed with his own infants

that thev did so " by withdrawing their heads laterally from

the breast, or from anything ctl'ered thorn in a spoon. In

accepting food and taking it into their mouths they in-

clined their heads forward It deserves notice that

in accepting or taking food there is only a single movement
forward, and a single nod implies an atlirmation. On the

other hand, in refusing food, especially if it be pressed on

them, children frequently move their heads several times

from side to side, as we do in shaking our heads in negation.''

Moreover, in case of refusal, the head is not rarely thrown
backwards, or the mouth is closed, so that these movements
might likewise come to serve as signal of negation. Jlr.

Wedgewood remarkst on this subject, that " when the

voice is exerted with closed teeth or lips, it produces the

sound of the letter >i or m. Hence we may account for the

use of the particle ne, to signify negation, and possibly also

the Greek me in the same sense ; " but as to this there will

be more to say hereafter.

The gestures of nodding and shaking the head are,

Darwin observes, not so universally employed ns lie would

have expected. They are nevertheless very general, and

are used by the Malays, the natives of Ceylon, the Chinese,

the negroes of the Guinea coast, " and, according to Geike,

by the Kaffirs of South Africa, although with these latter

people Mrs. Barber lias never seen a lateral shake used as

a negative. With respect to the Australians, seven ob-

servers agree that a nod is given in atlirmation ; five agree

about a lateral shake in negation, accompanied or not by

some word ; but Mr. Dyson Lacy has never seen the latter

sign in Queensland, and Mr. Bulmer says that in Gipp's

Land a negative is expressed by throwing the head a little

backwards and putting out the tongue." Near Torres

Straits, according to Mr. Jukes, the natives, when uttering

a negative do not " shake the head with it ; but holding up
the right hand, shake it by turning it half round and back

again two or three times." Modern Greeks and Turks are

said to throw back the head with a cluck of the tongue for

negative, and the Turks to express yes by a movement like

our shaking the head. The Abyssinians express a negative

by jerking the head to the right shoulder with a slight

cluck, the mouth being closed. The Dyaks of Borneo
are said to express affirmation by raising the e} ebrows, and
negation by slightly contracting them with a peculiar look

from the eyes. Professor and ^Irs. Asa Gray consider that

nodding in affirmation is rare, while shaking the head in

negation is neither used nor understood by the Arabs on

the Nile. With the Esquimaux a nod means ijes and a

wink no. The New Zealanders elevate the head and chin

as a sign of acquiescence, which may be a relic of the habit

of craning the neck to see a distant object better.

The signs of affirmation and negation in use among the

Hindoos seemingly vary, a nod and lateral shake being

said to be used sometimes aa by us, but a negative to be

more commonly expressed by the head beirg suddenly

thrown backwards a little to one side, with a cluck of the

tongue. A native gentleman has stated that affirmation is

frequently shown by the head being thrown to the left.

Mr. Scott, after repeated observations, believes that a

' See " Expression of the EmotionB," pp. 273-7.

+ "On the Origin of Language," l&CC, p. 91.

vertical nod is not commonly used by the Hindoos in alUr-

niation, but that the head is first thrown backwards either

to the left or right, and then jerked obliquely forwards only

once. In negation, he says, tlic head is usually held nearly

upright, and shaken several times.

The Fuegians nod veriically in affirmation and shake the

head laterally in denial, and the wild Indians of North

America do the same ; but Mr. W. iMathews asserts that

these actions are not natural to the latter tribes, having

been learnt from Europeans. He fays that ihey express

affirmation by describing with the hand (all the fingers

except the index being flexed) a curve downwards and out-

wards from the body, whilst negation is expressed by

moving the open liand outwards with the palm facing in

wards. Other observers state that in affirmation these

Indians raise the forefinger and then lower and point it to

the ground, or wave the hand straight forward I'l oin the face,

while the sign of negation is the finger or whole 1 aid shaken

from side to side.* The Italians are also said to shake the

lifted forefinger from right to left in negation, and the

same gesture is sometimes used by English people.

The shaking of the hand or finger may, as Darwin

suggests, be symbolic of the lateral movement of the head
;

or"iiossibly, as it seems to me, it may have originated in

the shaking of various parts of the body to get rid of a

local irritation. The sudden backward movement of the

head is often performed by infants and others in refusing

food. The former, which is the sign of negation among

the Dyaks, often accompanies shaking of the head among

people who make the latter gesture.

Regarding affirmation, Darwin remarks : "The eyebrows

are sometimes raised in affirmation, and as a person in

bending his head forwards and downwards naturally looks

up to the person whom he addresses, he will be apt to

raise his eyebrows, and this sign may have arisen as an

abbreviation. So again with the New Zealanders, the

lilting up the chin and head in affirmation may, perhaps,

represent in an abbreviated form, the upward movement

of the head after it has been nodded forwards and down-

wards."

On the whole, the suggestion that gestures expressive of

assent and dissent have aiisen from natural movements per-

formed in order to obtain pleasure or avoid pain, is, I

think, fully justified by the varied evidence quoted above,

and they aflbrd a most perfect example of the manner in

which involuntary gestuies expressive of feeling may

develop into gestures voluntarily performed for the pur-

pose of conveying thought, and even become so apparently

conventional that their origin can only be discovered after

a considerable amount of inquiry. The fact that instinc-

tive gestures may thus become, to all intents and purposes,

conventional signs, is one that has a bearing of the greatest

possible import on the theory of the evolution of language,

and I shall show hereafter that it forms, as it were, a bridge

between the language of the lower animals and that of man.

ARAGO ON SHOOTING STARS.

IN connection with what has recently appeared in these

columns on shooting stars, the following passage,

translated from the French " Annuaire " for 1S36, will be

read with interest. The popular portion of the work for

several years was written by M. Arago.
" These phenomena, which have often been considered

* James asserts that North American traders express no and not

by waving the hand outwards with the thumb pointed upwards

;

but Dunbar maintains that the negative is indicated by holdmg the

liand palm outward and vibrating it to and fro.
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unworthy of investigation, and regarded simply as atmo-
spheric meteors originating in the inflammation of a
quantity of hydrogen gas, have, in consequence of recent
observations, become objects of greater attention among
men of science. Previous theories limited their place in

the heavens to our own atmojiphere ; but from observations
made at Breslau and other places by Professor Brandes and
several of his pupils, the heiglit of some shooting stars has
been calculated at r)00 Engh'sh mile3 ; and the rate at

which they move not less than thirty-six miles in a second,

which is nearly double the rate of the earth's motion
round the sun. If a reduction be made to one-half of

this rate per second, in order to allow for the illusion

occasioned by the motion of the earth, the real motion
would be eighteen miles per second, which, with the excep-
tion of the earth, would still be more rapid than that of

any of the principal bodies of our system. In the attempts
which have been made to ascertain the apparent direction

in which shooting stars usually move, it has been ascer-

tained that, although they become ignited in our atmo-
sphere, they come from beyond it. It is singular that
their general direction should be contrary to that in which
the earth moves in its annual orbit

; and it is much to be
desired that the inferences already deduced should l)e cor-

rected or confirmed by a greater number of observations.
We think that the oflicers of the watch on board the
Bonite* should be invited, during their voyage of dis-

covery, to note the hour of the appearance of each shooting
star, its angular height above the horizon, and especially
the direction in which it mo%-es. In referring these
meteors to the principal stars of the constellations which
they traverse, the diflerent questions here raised can be
easily settled.

" The means of accounting for tbe extraordinary appear-
ance of luminous projectiles observed in America in the
night of November 12 and 13, 1883, are not very satisfac-

tory, unless it be assumed that, besides the planetary bodies
which revolve round the .sun, there are myriads of smaller
bodies which only become visible at the moment when they
come within our atmosphere and assume a meteoric appear-
ance

; and that these asteroids (to use the term which
Herschel formerly applied to Ceres, Pallas, Juno, and
Vesta) move in groups ; and that they move singly also.

A careful observation of shooting stars is the only means of
enlightening us on this curious subject.

" The shooting stars in America, to which allusion has
been made, were observed in 1833. They succeeded each
other at such short intervals that it was impossible to
count them ; and the most moderate calculations fixed
their number at hundreds of thousands. They were so
numerous, and showed themselves in so many quarters
of the heavens at the same time, that the attempts
to estimate them were only rough guesses. At the
Observatory at Boston their number was considered
to equal one-half of the flakes which fill the air in
an ordinary fall of snow. When their numbers were
diminishing, G50 stars were counted in fifteen minutes,
in a circumscribed part of the heavens, which did
not comprise a tenth part of the visible horizon;
and these did not amount to more than two-thirds of
the whole number seen, which was at least 8G6 ; and if the
whole hemisphere could have been surve>>d by one observer,
the number seen would have been 8^060, or 36,640 per
hour. As the phenomena continued more than seven
hem's, the number of shooting stars visible at Boston was
upwards of 240,000 ; and it should be recollected that the
basis of this calculation was taken when the intensity of

the phenomenon was diminishing. It was visible along

the whole of the eastern coast of North America, from the

Oulf of ^Mexico to Halifax, from nine o'clock in the even-

ing to sunii-e, and in some p'aces in full daylight, at eight

o'clock in the morning. All these meteors came from the

same point of the heavens, viz. y of Leo, and those which
were seen elsewhere was the efiect of the earth's movement
which caused an apparent alteration in the position of this

star. The above facts are certainly very curious, but the

following are not less so.

" The shooting stars observed in the United States

appeared in the night of the 12th and 13th of November.
In 1799 a similar phenomenon was observed in America
by M. de Humboldt, in Greenland by the Moravian
Brethren, and in Germany by various individuals ; and
the period of its appearance was also the night of the 12th
and 13th of November. In 1832, in Europe and some
parts of Asia the phenomenon was witnessed; and the date
was still the night of the 12th and 13th of November.
This identity of dates induces us to urge upon our young
seamen the task of observing with attention the appear-

ances in the firmament between the 10th and l-'Uh of

November. Since my report has been read to the Academy,
M. Berard, one of the most intelligent officers of the

French marine, has favoured me with tlie subjoined extract

from the journal of the brig Loiret, which he commands :

—

"The 13th of November, 1831, at four o'clock in the

morning, the sky being perfectly cloudless, and a copious

dew falling, we have seen a number of shooting stars and
luminous meteors of great dimensions. During upwards
of three hours more than two per minute were seen. One
of these meteors, which appeared in the zenith, left an
immen.se train from east to west like a luminous band, and
in it many of the colours of the rainbow were distinctly

visible ; its breadth was equal to one-half of the moon's
diameter, and the light which it gave did not disappear

for six minutes. We were on the coast of Spain, near

Carthagena.'
" On Nov. 13, 1835, a large and brilliant meteor fell

near Bel ley, in the department of the Ain, and set fire to a

farmyard. In the same night of Nov. 13 a shooting-star,

larger and more brilliant than Jupiter was observed at

Lille by M. Delezenne. It left on its passage a shower of

sparks precisely similar to those which follow a sky-rocket.
" The facts we have now gi%-en confirm more and

more the existence of a zone composed of myriads of

small bodies, whose orbits come within the limits of

the earth's ecliptic every year between the 11th and
13 th of November. This is a new planetary world
which begins to open to us. It is almost unnecessary

to state how highly important it is to ascertain if other

masses of asteroides do not come within the earth's ecliptic

at other points than that which it reaches about Nov. 12.

It is desirable to make observations between April 20 and
24, as well as in November; for in 1803, on April 22, I

believe, from one o'clock in the morning until three, shoot-

ing stars were seen in all directions in such great numbers,
in Virginia and JIassachusetts, as to be compared to a

shower of sky-rockets, ilessier states that on June 17,

1777, towards noon, he saw in the space of five minutes a

very large number of black globules pass over the sun's

disc. Were not these globules also asteroides?"

* A French vessel on a voyage of discovery.

Gas at New York.—The most prosperous gas company in Now
York last year was the ilntual, which realised an average net profit

of 109 dols. per 1,000 cubic feet. It received 229 dols. per l.UCO

cubic feet. The least successful was the Harlem, which realised a
profit of 45 cents ; the Manhattan, reporting S2 cents; the Muni-
cipal, 1-02 dols. ; the Knickerbocker, 96 cents ; the Metropolitan,

85 cents ; and the New York, 72 cents.
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ANIMALS OF THE PRESENT AND
THE PAST.

By RlCHARl) A. PUOCTOR.

MR. GRANT ALLEX (for to his facile pen the

article on " Big Animals," in a recent number of

the Coni/iill Maijazine may safely lie attributed), has done
good service in showing how unfounded are two very

prevalent ideas re-^ijiecting the past of this earth on which
we live—viz., first, the idea that the various races of

animals which appear in the geologic record all existed at

some remote time ("in those days," meaning some imaginary
epoch specially belonging to geological science) ; and
secondly, the idea that in ]<ast ages the animals existing

on the earth were very much larger than those now known.
As regards the first idea, relating to geological time, the

Pleistocene age is really as yesterday in the past history

of our earth, and the Pliocene as the day before yesterday.

The mammoth in the northern hemisphere, and the nioa

in the southern, are creatures of yesterday, while the

mastodon, on the same time scale, can be set no further

back than the last generation or so. On the other hand,
the " monstrous " marine saurians of the Jurassic era are

of remote antiquity. Mr. Allen expresses the relation, in

point of time, neatly, when he says that " to compare the

relative lapses of time with human chronology, the mas-

todon stands to our own fauna as Beau Brummel stands to

the modem masher, while the saurians stand to it as the

Egxptians and Assyrian warriors stand to Lord Wolseley
and the followers of the Mahdi." In fact, the mind,
as regards its power of dealing with time-intervals, is

lost in the presence of the vastness of the era to which our
own period belongs as compared with the minute span
over which history extends its survey—is lost, yet once
more, in comparing even with the vastness of the glacial

period the seemingly immeasurable duration of the Pliocene

and its still longer predecessor the Miocene, and, endeavour-
ing to look beyond these into still remoter depths of past

time, is simply appalled. The Eocene was so long-lasting,

that the sequent eras, which with it make up the Tertiary

period, seem by comparison as seconds compared with
hours. But the whole duration of the Tertiary period is

insignificant compared with the inconceivable length of the

Secondary period, while the Secondary period, in turn, is

short compared with the Primary period, and even this

tells us only of the close of a yet more tremendous time-

interval, during which no trace was left (if the earth's pro-

gress to the world form, any more than the sea leaves any
record of the progress of the storms which sweep over its

vast surface.

Truly it is amazing to consider now, when these vast

periods of time have taken their place among the recog-

nised and assured teachings of the great earth-volume, that

but half a century or so ago a struggle was still main-
tained to reduce our estimate of the earth's past existence

to a few thousands of years, while multitudes of well-

meaning persons imagined that an eternity of future happi-

ness or misery depended on each man's rejection or ac-

ceptance of the doctrine which God's work, the earth,

assuredly teaches. Yet, strangely enough, the .school of

those who maintained that hopeless struggle is not ashamed
even now to denounce the followers of the scientific school

for accepting the obvious meaning of these new pages of

that great volume which have since been turned over.

With regard to the dimensions of the modern inhabitants

of the earth, we must remember that to every era of the

earth's history a special kind of development has been
specially appropriate. It is certain that the great land

monsters of the Jurassic age could not exist now. For

while their nuniln is must have always been limited, even

when surrounding conditions favoured their existence, the

powers of the human race at the present time would bo

fatal to the existence of these unwieldy monster.^. The

monstrous eft, which of old was lord and master of earth,

might maintain, at least for awhile, the position of lord

and monarch still, were it not for man. But with man in

the arena against the Atlantosaurus, one or other would

have to give way, and it would not be man. The

mammals of the Pliocene age were not so much greater

than their modern rciiresentatives that wo need consider

them specially. And assuredly when we turn to the sea-

monsters of our own time we need not fear comparison

with oven the mightiest monsters of past geologic:!! ages.

The Rorqual attains sometimes to a length of fully one

hundred feet, the razor-back whale sometimes measures

seventy feet, and there are other cetaceans not much

inferior in size. As to the dimensions of sharks, some

doubt appears to exist. Considering the nature of the

creature, and that men have never found it desirable to

hunt for sharks as they have for whales (possibly if they

h.id they would have made but unsatisfactory progress in

the art of shark-hunting), it would be absurd to suppose

that we have become acquainted even with the largest

existing varieties, far less with the largest individual

specimens. To give an idea of the state of things in re-

gard to sharks, I may record an experience of my own.

In the voyage from Auckland, N.Z., to Honolulu, the

City of Si/dmy was temporarily disabled by the breaking

of a criink'-pin. Up to the day when this accident occurred,

not one among the crew or passengers had seen a single

shark of any kind, though the passengers certainly passed

a good half of their time looking at the waters around

them. But scarcely had we been at rest a quarter of an

hour before the sea all around our disabled ship was

literally swarming with sharks. When I learn, therefore,

that the naturalists of the Challenger expedition have

dredged up in numbers from the ooze of the Pacific shark

teeth five inches long by four wide, which would indicate

that the sharks to which these teeth belonged were a

hundred feet long, I feel no doubt that sharks of these

dimensions are still in existence. Dr. Giinter, of the

British Museum, writes, it is true, that " as we have no

record of living individuals of that bulk, the gigantic

species to which the teeth belonged mu.st jirobably have

become extinct within a comparatively recent period."

And Mr. Grant Allen speaks of him as a very cautious

naturalist for thus avoiding the natural conclusion that the

species is not extinct at all. But to my mind it savours

of much greater daring to imagine the extinction than the

existence of these gigantic carcharodons. We know of

nothing which could probaby have led to the extinction of

monsters such as these, which would have all their own

way among the denizens of the great deep. IMan has not

sought their destruction as he has sought the destruction

of species of whales which nevertheless still exist ;
they

cannot have been attacked and destroyed by other species

of fish, or even conceivably deprived of the means of living

by more active and predaceous creatures. That they

should die out, then, seems altogether unlikely ;
whereas

it is altogether natural that they should remam unknown

amid the depths of the mighty ocean, for they would keep

to the great deep, avoiding even an approach to shallows,

nor would they be apt to show where the smaller and more

numerous orders of i-harks are seen.

Albeit I may remark that Mr. Allen seems to me mis-

taken in assuming that the monstrous sharks to whom

these teeth belonged were as large as any sea creatures o£
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remote geological eras. I have in my possession shark's

teeth collected in the ninhbourhood of Charleston, S.C.,

which are 5 J in. long by 4}, in. broad, and in the Museum
of Charleston they have shark's teeth much larger even
that that.

The largest calamaries of the present time are certainly

larger than any of those whose remains exist as fossils.

A cuttle thrown up on the shore of Newfoundland was
80 ft. long.

On the whole, it may be doubted whether at any time
in the past history of the earth the average size of the ten

largest creatures by sea and land exceeded the average size

of the ten largest species existing at the present day.

—

Newcastle Weekly Chronicle.

THE OEIGIX AXD HOME OF THE
DIAMOND.

Bt W. Jerome Hareisok, F.G.S.

THE DIAilOXD I^" SOUTH AFRICA.
(Contimiei from pwje 439.)

THE difficulty of transport has been a great drawback
to the success of the diamond-mines grouped round

Kimberley, the nearest railway—from Port Elizalieth to

Bloemfontein—being 200 miles distant, and all traffic being
conducted over the heavy sandy soil by bullock-wagons
and (for passengers) a ten-horse coach. For this reason
the price of coal at the diamond-mines has averaged £1.5

per ton. But in November last a new line connecting
Cape Town with the Orange River was completed, from
which Kimberley is distant only 74 miles. Another
point of interest is that the new gold-fields of the Trans-
vaal lie about 500 miles north-east of Kimberley, on the
slopes of the Drakensberg Mountains, where the Vaal
rises, and from which the diamonds found in the river-

gravels were at one time thought to be derived.

ORIGIN OF THE DIAMOXD.
Perhaps it will be best to first state briefly two or three

of the various theories which have been advanced :

—

1. Sir A. 0. Ptamsay has urged that the real home of
the diamond is in the schistose or gneissic rocks, of high
antiquity, which are known to underlie the Kimberley
shales, and which in other regions are even more directly

associated with diamonds. From the broken and imperfect
state in which the diamonds of South Africa are fre-

quently found, it is certain that they cannot have been
formed in the exact situation in which we now find them,
while the fragments of gneiss which also occur in the mines
prove that the diamond-rock must have passed upward
through the gneiss.

2. Professor H. G. Seeley has suggested that carbonic
arid found its way downward together with the water
which (after its conversion into steam) has been shown to

be the priucipal cause of volcanic eruptions. The carbonic
acid was decomposed by heat, and then, under great
pressure, the liberated atoms of carbon built up the
crystalline form of that element known as the diamond.

3. Reasoning from the experiments of Mr. Hannay, it

seems not impossible that the diamonds may have been
derived from the carbonaceous matter contained in the
shales through which the diamond-rock passes. Xot from
those shales which form the walls of the present mines,

but from shales occurring at a greater depth, and through
which the intrusive bronzite has pre^-iously passed. If

this be the ease, it is clear that the supply of diamonds

will cease when the shales have all been worked through.

In any case, the deepening of the mine will shed light

upon the problem. Under the great pressure and high

temperature to which the hydro-carbons in the shales would
certainly be subjected at the time of the outbreak by which
the existing pipes of volcanic rock near Kimberley were
formed, the hydrogen of these hydro-carbons would be
strongly attracted by the metal magnesium which now
forms part of the bronzite. The carbon atoms—set free in

this way—under the enormous pressure to which the whole
mass would then be subjected, might aggi-egate together to

form diamonds.

In any case, it is impossible not to agree with Professor

X. S. Maskelyne when he says :
" It is possible that carbon,

like metallic arsenic, passes directly from the state of a

solid into that of a vapour ; and that the condition for its

sublimation in the form of crystals, or its cooling into the

crystal diamond, is one involving a combination of high

temperature and high pressure present in the depths of the

earth's crust, but very difficult to establish in a laboratory

experiment.''

Although, in the future, the geologist and the chemist

must work together in the interesting task of discovering

the mode of genesis of the diamond, yet it is clear that

the onus of the direct proof must lie with the latter. In
years to come, when the rocks of the diamantiferoua

regions shall have been mapped and studied as accurately

and thoroughly as those of England have been, the geologist

will probably be able to accurately locate the diamond in

its true home— in the rock in which it was produced. But
as to the mode of its origin in that rock, the chemist will

have much to say ; nor will the proof be coDsidered

complete until diamonds are produced artificially with

certainty and ease. That they will be so produced the

writer of this article considers certain, and if chemists had
been able to command the expensive appliances necessary

for the performance of the many and intricate preliminary

experiments required—experiments which may involve

years of failure—it is probable that success would have

been attaiced ere now. When the Edison of Chemistry
arrives, artificial diamonds will be successfully made ; they

will, perhaps, not be so ornamental as those occurring

naturally, but there is a wide field of usefulness awaiting

such a product in the arts and manufactures.

Society of Arts.—The results of the Society of Arts' eiamina-
tions have jnst been published. There was a satisfactory increase

in the number of candidates, 1,20S having presented themselves at

•14 centres ; whereas last year there were 901 candidates and 3S
centres. Of these 1,20b candidates 953 passed and 255 failed. The
number of papers worked was 1,321 ; of these 145 took first-class

certificates, 410 second-class, and 474 third-class, while to 292
papers no certificate was awarded. Eleven of the thirteen subjects

set down for examination were taken up. In two no examination

was held, as the requisite number of candidates (25) did not pre-

sent themselves. The largest number of papers worked (336) was
in book-keeping. Other favourite subjects were :—Arithmetic,

171 ; Enirlish (including composition and correspondence and precis

writing), 118 ; shorthand, 253 ; theory of music, 243. In French
there were 06 candidates ; in German only 28.

EEEATi.—Delete "such" in column two, p. 462, line two from
the bottom. In the review of the " Revised Version of the Bible,"

p. 463, second line, for "English-spoken races," read "English-
speaking races." In " Letters Received and Short Answers," p. 467,

in the reply to General Babbage, the concluding sentence should
run:—"If the expenditure of £17,000 of the national fnnda had
had no other result than the publication of the chapter on ' In-

trigues of Science,' in the work quoted by General Babbage, it

would have been deplorable." The name of the maker of the
Tandem tricycle, commended by Mr. Browning in letter 1720

(p. 445), should be " Leni," and not " Levi," as there printed. At
page 467, column two, in reply to " X.Y.Z.," for " Webb's Series"
read " Weale's Series." In the editorial note to Letter Xo. 1,727,

page 466, "eye-pieces" should be "eye-piece."



June 5, 1885.] KNOWLEDGE 479

CHATS ON
GEOMETRICAL MEASUREMENT.

By Richard A, Proctou.

(^Continued from page 432.)

THE COXE.

A. Is the cone as easily dealt with as the cylinder 1

if. Quite as easily.

A. Will you take first the curved surface of a conel

M. I can only deal with the curved surfuce of a right

circular cone— the curved surfaces of oblique cones and

cones on elliptical bases requii-e the higher analyses.

A. What is the curved surface of a right circular cone 1

M. It is equal to a triangle having the circumference of

the circular base of the cone for base, and the height of the

cone for height

A. How do you prove this 1

M. Let C D B, Fig. 1, be a right cone on the circular base

DAB; CA, CB, OD being straight lines from the vertex

to diflFerent points on the circumference of the base. Then
we might divide the whole curved surface of the cone into

small areas like C Ao, and show that each of these ap-

proaches in area to a triangle Laving Aa for base, and C A
for height Adding all such triangles, we should obtain a

triangle having the circumference of the circle DAB for

base, and C A for height. But it is simpler to suppose the

It

Fiff. 2.

cone rolled on a plane, till its whole surface has touched

the plane. If the line C A, Fig. 1, touches the plane at

the beginning of the rolling, as in C A, Fig. "J, it is obvious

that the surface rolled over will be such a sector as

C A B A', where A B A' is the arc of a circle, round C as

centre, rolled over by the circle DAB, and C A, CV«, C B,

C D in Fig. 2 are the lines touched by the correspondingly

lettered lines of the conical surface C D B in Fig. 1,—C A'

being where C A of Fig. 1 again reaches the plane.

A. As in the rolling of the cylinder, this result of the

rolling of the cone seems obvious. But how is it proved

that the circular edge of the cone's base will trace out a

circular arc \

M. As you begin to roll the cone from contact with

C A, it is evident that, as A T ',the tangent at A to the

circle DAB, is square to C A, the beginning of the

rolling starts the trace A «, square to C A ; and this square-

ness is maintained throughout. Hence as a circular arc

round C as centre, and at distance C A, is the only curve

which can pass through A, and be everywhere square to

each successive position of the equal generating lines of the

cone, as they successively touch the plane, this arc is the

trace left by the rolling edge of the circle D A B of Fig. 1.

A. Do you not here assume that the vertex C of the cone

will always remain at the same point in the plane 1

A[. Xot actually ; for the proof only requires in reality

that all the lines in which the rolling cone touches the

plane shall be equal, which of course they must be. But,

one might assume as self-e\'ident that will not move on

the plane ; for C is the trace of a rolling circle of infinitely

small dimensions, and such a circle

—

i.e., a point, cannot in

any finite number of rollings traverse a finite distance.

will therefore remain always at the same point C, Fig. -.

A. We can, of course, now tleterniine the area of a

frustum of a cone, such as D a B, between two parallel

circular sections DAB and d ah (Fig. 3).

FiR. 3.

M. Yes ; the curved area D a B is equal to the dilierence

between two triangles, the larger having circumference

DAB and height C D, the smaller having circumference

dab for base, and height Cd.

A. Will it not be convenient to express the areas of

cones and frusta of cones in terms of the height, radius of

base, and the like I

M. It will ; for we must remember that the purely

geometrical character of our inquiry will not l^e afiecterl by

the use, now, of letters to represent lines, Ac. ; or by the

use of the trigonometrical symbols :

—

Suppo.se fir.st, radius of cone's base to be r, and side of

cone to be d.

Then curved area of cone = h l-nt-d = -rd.

If height of cone is A, C D = v/r- -f li\ and

curved area of cone = txt v r- + /(-.

If half the vertical angle D C B of cone is «, i.e., Z D C O
=a, where is the centre of the base, and height=/t, then

D 0=A tan a, and C D— A sec a ;

.-. curved area of cone= 7r/i' tan n sec i\.

If we have a frustum, as D a B, such that D O =r,
7 \

CO= h and Go= />' ; then do=^ . r ; and
/t

curved area of frustum = -rh — -r ~. /<'

//

h
^

If half vertical angle D C B = <., C O =/*, and C o = h',

then
,

curved area of frustum= 7r //- tau « sec u — Kh-

tan a sec a
= - tan a sec n (/(.- — Ji!~)

A. Can we express the area conveniently in terms of its

slant side Dd 1

M. Let us see. Suppose as before V>0=t; C D=(/, and

D d=s. Then
, T-. ^d C Id - S)

/.curved area =-rd .^r^Az.').{d-.)
d

^{d--id-sf]

='^(2d-s)s
d

^ '

Now, it is easily seen that the circle K L M obtained bjf
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takiBg a plane midway between d h and D B bas for radius

(^-Ds'
and for circumference — (2d—s). Hence the

'

«

d

area of the frustum d A h is equal to the rectangle vmder a

line equal to the circumference of K L M and the side

d D. This can easily be obtained by an independent
geometrical method, the recognition of which I leave to

your ingenuity.

A. Let us next take the volume of tho cone.

M. We may preferably leave that till next lime.

(To he continued,')

WATCH-MAKING AT THE IXVENTIONS
EXHIBITION.

THE display made by the American Watch Company, of

Waltham, ilassachu.?etts, is to English eyes not only
very attractive but eminently novel. It may be justly
regarded as typical of the general bent of human ingenuity

ductions are not to be despised or derided simply because

it is impossible to trace by any show of irregularity the

evidence of man's direct handiwork. Big, however, as is

the show made by the company at the Inventions Exhibi-

tion, it is inadequate to demonstrate the vastness of the

factory and completeness with which every little detail is

attended to. A few remarks on these points may not want
in interest to our readers. In the accompanying illustra-

tions, the factory and several branches of the work are

depicted. The present buildings were erected in 1878,

other and smaller works having been in existence since

1850. Fig. 1 gives a fair idea of the general plan upon
which the edifice has been erected. It is built on an ex-

pansion of the Charles river at Waltham, and is constructed

of bricks. It consists of an extensive range of work-

rooms, ic, with several long wings and inner courts, de-

signed evidently to secure as much natural light as possible.

The building is flanked on the one hand by the offices, and

on the other by a well-equipped conservatory, the total

frontage being 6-4G ft., and the floorage nearly five

acres. There are upwards of three miles of work-

benches. Nearly everything being done by steam power.

in the States. There the efibrt clearly is to minimise to

the very lowest limit the necessity for hand labour. The
causes of this are manifold, not the least being the require-

ments of a young but energetic country, teeming with
resources only very partially developed. We in England
have, somehow or other, become so thoroughly imbued
with the idea that a hand-made article is so much better,

so much more accurate and reliable than one produced liy

machinery, that it is for us a matter of ditKculty to con-

ceive the production of so delicate an appliance as a watch
almost solely by mechanical means. Nevertheless, it must
be apparent, after due reflection, that any imperfections in

machine-made appliances are due rather to inaccuracy

and imperfection in some slight detail or design, than

to a fault in the principle. It is manifest that a tool

which is made to perform certain work with definite

regularity must, in virtue of that very autonomy, produce
better work on the whole than could be furnished with the

unaided hand, susceptible as it is to every extraneous in-

fluence that may be calculated to interfere with its

efficiency as a tool-directing machine. The exhibit under
consideration is one which is calculated to materially modify
our impressions, and to convince us that mechanical pro-

a large Corliss engine of 12-5 horsepower is kept going in

the engine-house at the rear. The engine drives 10,600
feet of main shafting, which, by means of pulleys and beltr

ing, drive the machinery—in some cases direct, in others

by the intervention of 8,000 feet of wall-rods. Alto-

gether, 39,000 feet of belting and 4,700 pulleys are

requisitioned. At night-time, or when natural light is

insufficient, illumination is aflbrded by 200 incandescent

electric lamps and 3,500 gas-jets, involving 22^ miles of

piping. As may be gathered from the illustration, but
better still from the well-executed model of the factory

embodied in the exhibit, extensive grounds surround the

building, every efibrt being made to maintain them in as

attractive a state as possible. Every attention has been
paid to the sanitary arrangements, provision having to be

made for 2,500 emploijes, who turn out between them
nearly 400,000 watches per annum.

The works are divided into twenty-five distinct and, in

a measure, independent departments. Each communicates

telephonically with the central oflice. In these depart-

ments, each watch undergoes, it is said, no less than 3,746

operations—a fact which few people in this country will be

able to realise.
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The numerous machines employed are, on the score of

accuracy and good workmanship, as well as on that of

economy, designed and constructed on the premises; and in-

deed no eflbrt seems to have been sjiared to make the factory

as independent as possible of other houses. Primarily,

the movement of a watch is made up of two plates, and
the wheels, ic, between them. The plates are kuown
as the pillar plate and the top plate. In full plate

watches the top is wholly closed or covered. Tlie top

of a three-quarter plate watch is tUish with the balance

bridge and about one - quarter of the plate is cut

out to allow the planting of the balance—hence the

name "
^ plate.'" All Waltham watches have what is

called a going barrel, instead of the fusee, preferred

in the English system. The going barrel contains the

mainspring, and drives the centre wheel and pinion, which
revolve once an hour, carrying the minute hand. The third

wheel and pinion are simply intermediate between the

centre wheel and the fourth wheel, which carries ou its

staff the second hand, revolving once a minute. Th(!

fourth wheel also drives the escape wheel, so called

because it only lets one tooth escape at a time, bringing

the machine to a dead stop five times every second. They

The minute and hour wheels are located under the dial,

and are driven by a system of gearing. The cannon pinion

tits friction tight on the centre stall', being so put on to

enable the hands to be set. The cannon pinion drives the

minute wheel, and the minute pinion drives the hour

wheel ; the proportion being such that while the former

revolves once an hour, the latter revolves once in twelve

hours. Most of the watches now made are wound up by

turning the crown of the case, and the hands also are sot

by a similar device, dispensing wholly with the watch-

key.

The safety of the movement from any injury that might

result from the breaking nf th(^ main spring is secured by a

safety pinion screwing on to tht; arbour of the centre wheel

by a triple left hand thread. Should the main-spring break,

the recoil would merely unscrew this pinion, and thus

release the whole movement witiiout any consequent

damage.
Tiie manufacture of the various parts of a watch is-

carried on in dillerent rooms, each room being set apart

for a particular kind of work. Thus, in the plate room

(Fig. 2) the pillar and top jilates are made, the material

generally employed being brass. Hero as many as IT)!

used to make all watches with 14,400 beats to the hour (or

four to the second) ; this is called "slow train," and is

now obsolete except for one-quarter second watches. The

English standard was advanced to 16,200 beats to the

hour (four and a-half to the second). The Waltham
standard is now 18,000 beats to the hour (five to the

second), called "quick train." Experiments have also

been made up to 21,000 beats to the hour (or six to the

second), called " fast train," but results are not satis-

factory.

All Waltham watches are provided with "lever escape-

ment." The lever consists of a pallet and fork, and receives

an oscillatory movement from the escape-wheel. The

balance, to which the lever imparts motion through the

medium of the roller jewel pa.ssing alternately in and out

of the fork, regulates the whole watch. It consists of a

comparatively heavy wheel running on an axis with finely-

adjusted pivots and with the least possible friction, and a

hair-spring attached at one end to the balance-wheel and at

the other to the balance-cock, which is fastened to the top

plate. The value of the hair- spring is to secure uniformity

of vibration of the balance-wheel ; the balance is bimetallic,

to correct the contraction or expansion of the hair-spring

on the degradation or exaltation of temperature.

operations are performed, 80 of them being in connection

with the pillar-plate alone.

(To be contmued.)

editorial #osei(p.

There are but few amateur astronomers indeed who will

not mourn for the death of the Rev. Prebendary Webb,

and in some sort feel as though a personal friend had been

taken from them. For surely no one during the present

generation had done so much to popularise oVwervational

astronomy as the late vicar of Hardwick, whose " Celestial

Objects for Common Telescopes " is employed as a hand-

book in nearly every observatory in the kingdom. But,

although this is the work with which his name is most

widely associated, and Vjy which he will be best remem-

bered, he was, further, a prolific writer in various periodicals

on astronomical subjects generally, and we have had the

privilege of numbering him among the contril»utors to our

own columns. The gentleness and simplicity of his life

were reflected in his writings, with the charm of which so

manv who will read these lines must be familiar. Latterly,
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his visits to London were less frequent than of yore. The
last tirue T p' or saw him was in the library of the Royal
Astronomicu,! society, at Burlington House.

In another column will be found an extract from a letter

addressed to the Laumrston Examini r, by Mr. A. B. Biggs,

giving details of his observations of the lunar eclipse of

March .30, as seen in Tasmania. The points of interest to

be noted are the opacity and slaty tint of the earth's

shadow, utterly obliterating all detail on that part of the

moon's surface which it covered, and the entire absence
of that copper-colour which had become so familiar to

observers as to be regarded by them as almost the normal
hue of the earth's shadow. Now, it is noteworthy that

this red tint was coospicuoua by its absence on the occasion
of the eclipse of the moon, on Oct. 4 last; whence it would
seem that the terrestrial atmospheric conditions then
existing must still persist

Certainly the strange kind of haze surrounding tlie

sun does, as may easily be seen by any one who, on the
clearest day, will just hide the sun with his h.and so as to

be able to regard that part of the sky in which he is

situated. With this precaution the illumination of some-
thing in his neighbourhood will become instantly most
apparent ; the blue sky 90° from him offering a very
marked contrast indeed to it. Learning furthermore that
the glorious afterglows (which are obviously connected in

some way with this exaggerated pseudo-coronal eflect), have
returned in their pristine splendour in South Africa, one
is again tempted to speculate upon the nature of the very
obscure and unusual forces which must have been so per-
sistently at work to produce these joint effects. When I

remember, too, that Mr. Neison, the Government Astro-
nomer at Natal, was actually making water-colour sketches
of these afterglows in February, 188.3, and that now, in
May, 188-5, they are as beautiful and marked as ever, I
would humbly venture to inquire whether it is not
almost time that the Krakatoa humbug was given up 1

In speaking last week of the curious paucity of cuckoos
this year, I quoted from a newspaper the remarkable asser-
tion that "Between -lo" .")5' W. Longitude and 41° 44' X.
Latitude (!) unusual and dangerous quantities of ice are
floating just." (1) Since then this very much more defiuite
statement has appeared :

—

Ice in- the Atlaxtic.—Washington, Slay 29.—According to the
records of tfie Hydrographic Office, the amount of ice and the
number of icebergs which have appeared in the path of European
steamers during the past month is unprecedented.

Of course, eveiy possessor of a telescope must have
noticed the indications of activity (including one really
splendid spot) which have been visible upon the sun's face
during the past month. I wonder how long it will be ere
the Committee on Solar Physics—of cour.se, for the benefit
of the ignorant—jiromulgate the doctrine that icebergs are
the outcome of great Solar disturbance ^

OuK readers will be pleased to learn that the School of Submarine
Telegraphy and Electrical Engineering, of which we have on two
or three occasions spoken favourably, has been highly compli-
mented by the veteran electrician, s'ir William Thomson LL.D.,
F.E.S., in a testimonial dated IGth ult. A glowing article
describing the Institution appeared in Friday's Daibi News.

ilrbirtDS*

SOME BOOKS ON OUR TABLE.

T/ie Geology of Genesis.—By E. Colpitts Robinson,
F.R.G.S. (London : Elliot Stock. 1885.)—Reverently
but most tolerantly written, and often exhibiting a con-

siderable amount of ingenuity in its argument, we can only

say with regret of Mr. Robinson's work that it adds one

more to the total failures to reconcile the plain, straight-

forward details given in Genesis of an imaginary sequence

of events, with the irrefragable facts of modern science.

Concerning his theology we are perforce silent. No similar

reticence, however, is incumbent on us in dealing with his

remarkable geology and palaeontology and even more re-

markable physics. No detailed examination of the work
before us is possible within the limits of this notice ; nor is

it needful, inasmuch as a very few examples taken almost

at random wOl suffice to show the character of what its

author mistakes for reasoning. In limine, in connection

with Genesis i., 2, " And darkness was upon the face of the

deep," Mr. Robinson says, " Our world in its infancy

existed in a semi- molten state, covered by a universal

ocean, and surrounded by mineral vapours (the italics

are ours) and clouds of steam ;
" and proceeding to the con-

sideration of vv. 3—5, goes on to add, " As the globe became
less heated and the surface cooler, so the dense vapours
standing above the ocean would become less and less heavy.

First of all the vapours of the heavier metals settled and
solidified ; then the lighter metals would cease to exist as

vapour ; and lastly, the volatile compositions of sodium,
phosphorus, and the lightest minerals would assume their

metallic form, leaving above and around the world a cloud

composed for the most part of steam or vapourised water.

At some time during the process of lessening vapour, the

clouds would become just sufficiently pellucid to admit of

the rays of light falling upon the face of the great deep,

hitherto icrapped in total darkness" (again we italicise).

It is in a kind of blank amazement that we ask whether,

before penning this stuff, its writer ever heard that
platinum fuses (i.e., becomes not vaporous but merely
liquid) at 3,082 Fah. ; iron at 2,912 Fah.

;
gold at 2,282

Fah., and so on ? Darkness upon the face of the deep !

Why the whole surface (such as it was) of the earth under
the conditions postulated must have shone with an
efiulgence lit some sort comparable with that of the sun
himself. Again he repeats the hundred times ex-

ploded paralogism about the " day " of the narrative

being a geological period or epoch, in which he has
been anticipated by Mr. Kinns in his notorious work on
the game subject. Whatever may be asserted in the nine-

teenth century, it is abundantly evident that the narrator
of the legend believed that " the evening and the morning"
were ordinary ones ; and that it was upon this belief that
the reason given in Exodus xx., v. 11, for keeping the
Sabbath was founded. The quibble about seasons and
years being "contained " in the fourth day (p. 73) is whoUy
unworthy of the author. His ideas concerning prehistoric
man, the nature of Eve's sin, ic, if not original, possess a

certain amount of freshness ; but when he speaks of Adam's
predecessors possessing " only an animal nature ' like the
beasts of the field,' " we can only come to the conclusion

that he must be in sublime ignorance of the fifth chapter of

so easily accessible a book as Joly's " Man before Metals."
We had marked other passages for comment, but our
review has already exceeded its prescribed bounds. It

would have pleased us to record our belief that Mr.
Robinson had proved his thesis. It only remains to regret
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that he has added one more to the mass of failures which

have done such irreparable injury to the cause which they

were intended to defend.

.1 Catahyjtie of Sufpecled Variable Slarg. By J. E.

Gore, M.R.LA, F.R.A.S. Dublin: Pousouby i Wed-
drich.) — This pi-actically exhaustive catalogue of stars

which are on good grounds suspected of variability forms

an indispensable supplement to that of the 101 "known
variable stare,'' of which we were able to speak in terms of

such sincere commendation on p. "243 of our Vlth volume.

In Mr. Gore's present work he arran,£;es the suVijects

described in their order of right ascension, giving their

E.A. and Dec. for the. year 1880. Following these co-

ordinates is a column in which the supposed changes of

magnitude are taV)ulatod ; which is itself succeeded by
another giving the name of the authority for the asserted

variability. With a short exordium (explaining the nota-

tion employed and the methods by wliich the various data
given have been obtained) this catalogue occupies i'^ pages,

the remaining 115 which go to complete the volume being

occupied by a series of most valuable notes upon the dif-

ferent objects described. A map of all known and sus-

pected variable stars forms the frontispiece. Every
observer of the mysterious bodies with which Mr. Gore's

excellent work deals will, merely as a matter of course,

obtain it at once.

Stu<iies in Microscopical Science. Edited by Ainurii 0.

Cole, F.R.M.S. Vol. III. Sees. 1, 2, .3, and 4. May,
1885. (London : Baillicre, Tiudall, & Cox.)—But little

remains to be said here beyond the acknowledgment of the

usual monthly instalment of Mr. Cole's admirable and
instructive work, which continues to su.stain its well-

earned reputation. No working microscojsisfc can possibly

afford to be without it.

Text-book of Entomology. By W. F. Kirby. (London :

W. Swan Sonnenschein & Co. 188.5.)—There are few
branches of Natural Science which commend themselves

more to the beginner than entomology. Universally dis-

tributed as insects are, the incipient entomologist finds

objects and material for study wherever he may be situated

;

while, as his knowledge of his subject increases, he is

brought face to face with nature in her most delightful

aspects in his search for fresh specimens for collection and
investigation. Moreover, it is a branch of study which it

costs comparatively nothing to pursue ; so that it is not,

like some others, a monopoly of the well-to-do. A better

introduction to this fascinating science than that provided
by Mr. Kirby it would be difficult to find ; in fact, it

is a kind of succinct cyclopedia of the subject. Plain
and perspicuous in language, and profusely illustrated (by

more than 650 figures), the insect must be a rare one indeed
whose genus—and perhaps even whose species—the reader
fails to determine without difficulty from these pages. We
are glad to see that our author reduces Westwood's Mass
of Orders to seven only—viz., Coleoptera, Orthoptera, Neu-
roptera, Hymenoptera, Lepidoptera, Hemiptera, and Dip-
tera. The woodcuts are so admirable as almost to clieat

the eye familiar with the objects represented into the belief

that it is gazing upon the colours which it knows so well

;

though in reality, of course, all is in black and white.

Advanced entomologists will obtain Mr. Kirby's fine

volume as a handy book of reference. The student will

buy it as an excellent introduction to the science, and as an
absolutely trustworthy text-book.

Origin and. lieprodv.ction of Animal and Vegetable Life
on our Globe. By Tncs. Spencer, F.C.S., F.R.M.S., &c.

(London: Effingham Wilson. 1885.)—Suboxide of iron,

and nothing else, is, according to our author, the prime
agent in the origin and maintenance of life on the earth.

How this nearly universal substance acts will be found set

forth in ^Ir. Spencer's paniplilet.

Reports of tlif East of Scotland L')tioH of Xatiiralists'

Societies (1885.)—This volumo consists of a series of

reports of the various sections of the Federation of

Natural History Societies in the Eastern Oountie.s of

Scotland, setting forth what has been done in the various

departments of natural science, and pointing out exactly

what yet remains to be accomplished. The reports proper

are preceded by a very able and eniinently-praotical

inaugural address by Dr. Buchanan White, the President

of the Union.

.Uimosis Inquiela. By Edwin Wooton. (London :

Bailliere, Tindall, & Cox.)—The curious disorder whose
nature and astiology are discussed in tlie able and original

little tract before us is probably more laniiliar to most of

our readers under the names of hysteria in the female ami
hypochondriasis in the male subject, than under th(>

somewhat bizarre-looking one under which our author

describes it. The object of Mr. Wooton's book is to show
how certain psychical phenomena have their origin in

purely physical causes. The medical man and the layman
alike may profitably study wliat is here set forth on a sub-

ject so obscuro as that of nervous doliility, whose very

obscurity has caused its comparative neglect by physio-

logists in general, and the ignorance of the facts in connec-

tion with which has been traded upon by the very vilest

and most degraded of quacks.

Practical Organic Analysis. By George E. R.Ellis.
(London : Longmans, Green, ct Oo. 1S85.)—Primarily

intended for medical students—in fact, compiled as a text-

book for the tirst M.B. examination Mr. Ellis's little

book should really address a much larger public. The
pleasure and instruction derivable from experimenting in

inorganic chemistry are familiar to multitudes, who may
learn from the work whose title heads this notice that

organic chemistry is not inferior in fascination to that

better known branch of the science. Tlie fourth

section, on the " Detection of Simple Poisons in the

Presence of Organic Matter," must interest every one
having any concern in medical jurisprudence.

Physical Expression. By Francis Warner, M.D.
International Scientific Series, Vol. LII. (London

:

Kegan Paul, Trench, k Co. 1885.)—Full of matter of

grave import to the physiologist, psychologist, pathologist,

and anthropologist, this work of Dr. Warner's is written

in so dry a style as materially to impair its chance of being

studied as it really deserves to be. That the subject of

the expression of the emotions, though, may be rendered

interesting and readable, we have only to turn to the works

of Bell or of Darwin to discover. Dr. Warner's volume
embodies the result of a vast amount of scientific investi-

gation, and of hard and honest work, the details of which,

however, he contrives to give with a sort of monotony, and

even level of dulness, which cannot fail to render it un-

attractive to the general reader. This is to be regretted,

inasmuch as, as we began by hinting, there is so much in it

which merits careful study. All who are content to con-

done a prosy manner for the sake of the valuable matter

set foith in it should get Dr. Warner's volume.

A'nniial Reports of the Aeronautical Society of Great

Britain for the Years l883-i. (London: Hamilton i Co.)

—The Aeronautical Society (which is by no means to be

confounded with the Balloon Society) is apparently pro-

ceeding in a hopeful, but thoroughly jtractical spirit, in its

attempt to solve the problem of aerial navigation. There
is much that is interesting in the pamphlet before us, and
those who wish to gain some idea of the e.xisting condition

of Aerostatical Science (or more properly Art) may obtain
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no little information from it. From another brochure

which accompanies it we learn that the Society is about to

hold an Ai-ronautical Exhibition at the Alexandra Falace,

opening on June 15. The readers of the "Reports" on

which we are commenting will probably feel tempted to

supplement the theoretical information they will gain from

them by an inspection of the most recently-devised

apparatus for flying.

The Voyagers Companion and Adviser. By Henry
John Webbbr. (London : The Author.)—This is as plain

and practical a little guide as any one can possibly desire,

and will repay its trivial cost a dozen times over to the

traveller about to make his first voyage without a super-

abundance of cash. Our author explains the relative ad-

vantages and disadvantages of sailing vessels and steamers
;

gives instructioHS for selecting your ship, and, subsequently,

your cabin and berth on board of her. Tells you what to

take for cabin furniture, what clothes to provide yourself

with, and how to amuse yourself at sea. He further gives

a popular description of the various parts of a ship, of the

compass, ic, and of some of the simplest nautical

mananivres. Then the question of weather is discussed,

and the sights and phenomena of the open ocean described.

Finally, those who suffer ^from sea-sickness will find a

remedy for that affliction set forth at length in Mr.

Webber's pamphlet.

William Hedlnj, the Inventor of Railway Locomotion 07i

the Present Principle. By M. Archer. Third Edition.

(London: Crosby Lockwood & Co.)—If the question were

put in any assembly of educated Englishmen, " Who was it

who invented the locomotive-engine running upon smooth

rails 1 " something like ninety-five per cent, would answer
" George Stephenson," without any hesitation whatever.

And yet, manifold as were the services rendered by

Stephenson to mechanical science, and intimately indentified

as his name is with the inception of our railway system, he

did not, after all, invent locomotion on the present prin-

ciple ; inasmuch as William Hedley, the " Viewer " at Mr.

Blackett's Colliery at Wylam (a town to the west of New-
caatleon-Tyne), in May, 1813, had a locomotive running

on smooth rails on the W^ylaai Railway, and Stephenson's

first engine (which failed) was not tried at Killingworth

for a year afterwards. All interested in the history of

locomotion should read Mr. Archer's reclamation for

Hedley.

Moffatt's Penny Atlas. Fifty-five Maps and Diagrams.

(London : MofFatt & Paige.)—This is one of the most

astonishing pennyworths that has come under our observa-

tion for many a long day. If they are not overburdened

with detail, the maps, at all events, are legible and correct.

Certainly no one is justified in pleading ignorance of

geography who has a penny in his pocket to buy this little

book with.

The Pictures in 1885, and the Men ivho Paint them. (Lon-

<lon : Pall Mall Ga-ette Office)—This remarkably cheap and

artistic work is sufficiently catliolic, comprising, as it does,

sketches of the leading pictures in the Royal Academy, the

Grosvenor Gallery, the Society of Briti.ih Artists, the

Royal Society of Painters in Water-Colours, and the Royal

Institute of Water-Colour Painters. These are prefaced

by a series of portraits and autographs, with views of the

studios of our most renowned painters. It is a book to be

studied and kept.

A Brief and Practical German Grammar, for the use of

Science Students. By Emil Beyer. (London : David

Nutt. 1885.)—So much that is valuaVile to the student of

science lies enshrined in German, that he labours under

the gravest disadvantage should he be ignorant of that

language. As an introduction to its study, Ilerr Beyer's

Grammar may be confidently recommended, breaking, as it

does, fresh ground in more than one direction. The new
German spelling is treated of at an early stage of the work,

and the second part (the Reader) contains essays on the

Theory of Heat, the Physical Cause of Colour, the Con-

struction of Galvanometers, Chemical Analysis, Animal
Electricity, and cognate subjects. A very complete voca-

bulary of technical words concludes the volume, which will

doulitless obtain the extensive circulation which it cer-

tainly deserves among those to whom it is primarily

addressed.

The Great Crisis at Hand. By Rev. M. Baxter.

(London : Christian Herald Office.)—It is not easy to

understand what kind of public such utter ra'V'ing as this

addresses. Let us sincerely hope that the great crisis at

hand, so far as any believers in it are concerned, will in no

way be connected with the Statute IG & 17 Vict. c. 97

?. G8.

The Thirty-nine Articles of the Church of England ; the

Ninth Article, Hamartiology. By Rev. .Joseph Miller,

B.D. (London : Simpkin, Marshall, & Co. 1885.)—Why
the work who.se title heads this notice should have been

sent to a scientific journal for review we confess our in-

ability to understand. As may be inferred from that title,

it is a Theological one purely and simply. How far the

connection between sin and physical death may be a legiti-

mate subject for scientific discussion, need not detain us

here. It would be impossible to advert to this portion of

Mr. Miller's argument without being led into much that

would be utterly foreign to our purpose. But our inability

to criticise the work before us in its theological aspect

need not prevent us from saying that the amount of out-

of-the-way learning and research on the part of its author

exhibited in its pages is really wonderful ; and that any
one desirous of studying the archa?ology of the ninth

clause of the Church's Confession of Faith may advan-

tageously do so in this volume.

Imperial Federation. By the Right Hon. the Mar-
quis ov LoRNE. (London : Swan, Sonnenschein, & Co.

1885.)—That the British Empire, including, of course, in

that term her colonies and dependencies, should become one

stupendous whole, and that our fellow-subjects in Canada,

Australia, etc., should enjoy equal rights of citizenship and
equal resiionsibility with the inhabitants of these islands,

is the dream, or plan, or project which Lord Lome sets

himself to develop. He discusses suggested plans for

Federation, and gives his own views as to the most feasible

way of accomplishing it. His idea, however, presumably
founded on personal experience, that Canada is ripe for

federation, must have received something of a shock upon
the perusal of the following paragraph, which appears in

the papers as we write these lines :

—

A b.Tiiqnet has been held by the " National Club " of Montreal,
at which many members of the pro^'incial Parliament were present.

The toast of " The Qneen " was drunk in silence. The Mayor of

Montreal and six provincial Mayors responded to the toast of " The
Independence of Canada," which was received with enthusiasm.
Imperial federation was declared to be impracticable ; any further
federation must be with the United States. The object of the pro-

ceedings was to traverse the assertion that no prominent public

men favour these views.

The noble Marquis heads his third chapter, " Go Slow."

This is going very slow in the direction of that federation

which ho apparently so confidently antici))ates.

The Ifdiise of Commons on iStimtdants.—By the author

of " Study and Stimulants." (London : John Snow k Co.

1885.)—The author of this tract just succeeds in making
teetotali,sm ridiculous. He concludes by saying that " there

is nothing like a concensus of opinion among Members of

Parliament in favour of abstinence "
; having previously
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informed us that (acoording to Jlr. B. Whitwortli) there

are oG abstainers in the House— i.t'., 30 out of (>r)'J, or

•Obj of the whole number !
" Consensus of opinion !

" If

there be anything approaching to it, it is out of all pro-

portion in favour of moderate drinkinj;. Moreover, we
should like to know whether men like Mr. Passmore
Edwards, who traf a total abstainer, but has now roturueil

to a more rational frame of mind, are to be included among
the 3G ] As for Mr. John Bright, he may, for aught we
know, not drink alcoholic liquors; but his smoking is a

notorious fact ; while in the majority of cases adduced by

Mr. Eeade, his shining examples range from respectable

mediocrity to the verie.st dummyism. As adding weight to

his argument, they remind us of nothing so much as the

inclusion of the name of the man who keeps the " Food of

Health " shop among those of " eminent men who have

embraced vegetarianism ! '' Because our author is virtuous,

it is a little hard upon the overwhelming majority of

Englishmen that there are to be no more cakes and ale.

" The pump, the whole pump, and nothing but the pump "

is not a sentiment that will ever commend itself to the

inhabitants of the United Kingdom.
Think .' A Reply to Lor.l Biamwell'.s Plea for " Drink."

By D.\wsox Burns, D.D (London : National Temperance
Publication Depot).—We have most carefully read Dr.

Burns's pamphlet through from beginning to end, with the

result, however, of wholly failing to find that it touches

Lord Bramwell's argument at all. Diink is productive of

evil, say the total abstainers. Undoubtedly it is ; but so

are fire and other things, which are also of the greatest

po.ssible value to mankind. That a relatively small pro-

portion of the population of this country is led into want
and crime by intemperance is unhappily true, but is that

any reason why the moderate man should deny himself his

couple of glasses of champagne, his pint of claret, or his glass

of "Bassl" It would be as logical and consistent to con-

tend that because some one over-insure.s his house and then

bums it down, no one else is ever to light a fire

during the entire winter ! IMoreover, evil as is the effect

of alcohol on individuals, the alcohol-drinking races have

been the conquerors of the world ; and wherever they have

come into contact with a jiurely water-drinking people, like

the degraded Tasmanians, the latter have disappeared from

the face of the earth. The ancient Athenians were at the very

summit of intellectual power, and, according to Aristotle,

they were notorious drunkards. If a man is such a weak
and fatuous creature that he cannot take sufficient drink

without taking too much, l>y all means let him (like the

girl in the ballad), get " a bunch of blue ribbons to tie up"
his erring body with, and take all the pledges that can be

administered to him. But that another, who was never

drunk in his life, should be deprived of the power and rittht

to take what he feels to be at once pleasant and beneficial

to him, because there happens to be ever so small a majority

of abstainers in any particular district, appears to us to be

the grossest pos.sible infringement of the liberty of the

subject.

The Making of the Ilome : a Reading-book of Domestic
Economy. By Mrs. S. A. Barxf.tt. (London : Cassell ife

Co.)—This is a book which we should lie glad to see in the

hands of the wife of every artificer, labourer, and even little

tradesman in the kingdom. Writing in the plainest lan-

guage and with the most studious regard to the wants and
capaVjili ies of those whom she addresses, Mrs. Barnett has

contrived to pack an amount of information into the sixty

short chapters or readings which make up her book that is

really wonderful. The choice, structure, furnishing, decora-

tion, and cleansing of the house occupy the first eight

chapters. Then food and drink, their cost, preparation, and

nutrient qualities form the subject of the succeeding

thirteen. Cleaning, washing, and clothing (with an inci-

dental dissertation on tallymen and ))awnbrokers) bring us

U]) to chapter 34, after which live art^ devoted to cookery

proper. Chapters 11 to ."M deal with hygiene; the suc-

ceeding two contain hints on taking pleasure ; while educa-

tion, thrift, the choice of friends, Ac, are treated of in

the concluding essays. l'hilaiithro|>i8ts who wish to confer

real and lasting benefit ujion the working iiopulation of

Great Britain may take an ell'ectual step in that direction

by sowing Mrs. Barnett's comitendious little Domestic Kn-

cyclop;i'dia broadcast among them—and seeing that thoy

rend it.

I'ractical rrohlems and Lines for Working Draviwp.
(Manchester : Abel Heywood it Son. London : Sinijjkin,

Marshall, k Co. 188.^.)— 'J'he vakw^ of the possession of

the power of mechanical drawing to artificers of every kind

is enormous, and the craftsman who can employ a T-squan;,

a pair of compasses, scales, and a parallel-ruh'r to make a

working-drawing of any job in hand has an advantage over

his fellows which it would Im^ difficult to over estimate. It

is to impart the practical knowledge needful for this pur-

pose that the capital little work before us is written.

Nothing can be plainer or more perspicuous than the

language of its descriptions, which are illustrated by no

less than 130 figures. This is a book to be obtained by

every one, be he mechanic or amateur, who has to work

to scale.

Kotaka. A Japanese Tale. By J. Monitis. (London :

Wyman A Sons. 1S8.3.)—Told in simple language, and

destitute altogether of the sensational element, Mr. Morris's

story is at once interesting and valuable as giving a faith-

ful portraiture of the inner life of the Japanese. The

loves of the old Samurai Hashimoto's daughter Kotaka

and the young cadet (and eventually distinguished ofiicer)

Genjiro form the thread on which are strung picturesque

descriptions of the physical geography, manners, and

customs of Japan. To all who may wish to enter upon

comparatively untrodden ground, and to learn something

of the progress of a strange Eastern civilisation, in an

agreeable and readable form, we can confidently recommend

"Kotaka."
Tin; Little One's Oim Colonrrd J'iHure J'tiper. Edited

by Mrs. ELiz.\BETn Day. (London: Dean <fe Son. 188.5.)

—Yet another candidate for nursery favour; and, judging

from No. I., likely to secure the suffrages of the tiny folk.

The coloured pictures are capital, the letterpress well

adapted 10 the juvenile public it addresses, and the price

very moderate indeed.

CasseU's Readable Readers : First Infant Reader, Second

Infant Reader, First Reading Book for Standard /., and

Second Reading Book for Standard II. (London : Cassell

& Co.)—This series of readers, issued Vjy the Messrs. Cassell

,fe Co., seems well adapted to its purpose. The successive

little volumes are of slightly increasing difficulty, the

subjects are well chosen, and, joy of joys ! there are no

depressing attempts to be funny. Their compiler or com-

pilers has (or have) certainly succeeded in making a selection

which will intere.st the little ones.

We have also on our table from Messr.s. Cassell k Co.

European Butterflies (ivd Mothx, The Library of L'liglish

Literature, CasseU's I/ousehvld Guide, The Book of J/ealth,

The Countries of the World, and CasseU's Popular Gar-

dening : also The Trieyclist, Wheeling, The Medical Press

and Circular, The Dyer, Bradstreet's, The Sanitary News,

The Season, The Science of Sanitation, (by Sharp it Co.),

Naturen, Night and Day, Society, and Tlie Cooperative

Index to Periodicals.
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THE FACE OF THE SKY. = • .
'

Fkom Junk 5 to June 19.

I!v F.R.A.S.

TIIE spots which coutiniie to appear on the sun are now smaller

and scarcely so numerous as they have been ; but as there

has quite recently been a beautiful display of them, his surface

should be watched on all fine days. Map VI. of "The Stars

in their Seasons" depicts the night sky. Twilight persists all

night long now. Mercury may be caught as a morning star at the

beginning of tlie period to which our notes refer, bnt will scarcely be

seen during the remainder of it. Venus is an evening star, and, as

she does not set until more than an hour after the sun during the

second week of the succeeding fortnight, she may probably be

picked up without much difficulty. She is becoming gibbous in the

telescope. Jupiter, to be seen to any advantage, must be looked at

immediatelythe twilight deepens sufficiently. He sets about half-past

eleven .at night by the lOth. Tlie visible phenomena of his satellites

are naturally becoming fewer. To-night Satellite I. will be occulted

at lUh. -JSm. On the ijth Satellite I. will pass off the pilanet's face

.at lOh. :;2m. p.m. On the 13th the same satellite will begin its

transit at 10 o'clock at night, and on the 14th reappear frota eclipse

at lOh, 37m. lis. p.m. Lastly, on the 16th, Satellite IV. will

be eclipsed at lOh. 24m. 57s. VV'e liavc omitted all phenomena
not certainly visible. Saturn is absolutely invisible. Uranus
remains practically stationary between l3 and y Virginis. The Moon
enters her last quarter 48 minutes after midnight to-night ; is new
iit 10 h. 421 m. p.m. on the 12th, and enters her first quarter at

1 h. 485 m. in the afternoon of the 19th. There are no visible

occultations of stars during the next fourteen days. When our
notes begin the Moon is in Aquarius, but at 2 o'clock to-morrow
morning enters Pisces. She is travelling through this great con-

stellation until 7 a.m. on the 9th, the interval between which and
3 o'clock the nest afternoon she occupies in crossing the N.AV.

corner of Cetus. At the last.n.amed hour she enters Aries, where
she continues until 9 p.m. on the 10th, passing then into Taurus.

In her journey through Taurus she, at 5 a.m. on the 13th, arrives

at the western boundary of the northern strip of Orion, on leaving

which, twelve hours later, she enters Gemini. She passes out of

Gemini into Cancer at 4 a.m. on the 15th, and quits Cancer for Leo
at 3 o'clock the next afternoon (that of the IGth). She descends

from Leo into Sextans at 9 p.m. on the 17tb, re-emerging at

5 h. 3U m. a.m. on the 18th in Leo. She finally quits Leo at 5 a.m.

on the 19th for Virgo. We there leave her.

THE LUNAR ECLIPSE OF MAECH 30.

TlIE following extract from a communication of Mr. A. B. Biggs

to the Lauyiceston Examiner (a Tasmanian newspaper) of

April 1 is not without interest. At the middle of the eclipse its

magnitude was 0'88 (the moon's dianieter= l) :

—

" Now, although the eclipse of last night was not total, it was so

nearly so as to be of very considerable interest in relation to its

appearance in shadow, and I laitl myself out for three hours'

observation with special reference to this question. I commenced
observing shortly after midnight. Tlie penumbra was then gra-

dually creeping over the south-cast limb, though more apparent
to the naked eye than in the telescope. The ruggedness of this

portion of the moon's surface was at this time distinctly visible

even in the profile of the full orb (in the telescope, of course). At
Oh. 48m. this ruggedness vanished on the approach of the shadow,

and seven minutes later this portion of the outline itself was lost.

As the shadow advanced, that part adjacent to each limb ajipeared

considerably lighter than the general shadow. At this time, about

iifteen degrees of the moon's limb on each side was visible within

the shadow, increasing during the middle of the eclipse to about
25 degrees ; this portion of the edge appearing as a sharp line of

light, gradually fading away into the shadow. With the above ex-

ception, all within the shadow was utterly obliterated—lost in the

dead slaty tint of the sky. I could not distinguish a single crater

after once it was fairly within the shadow. Not the slightest trace

of the coppery tint was visible throughout."

A MATHEMATICAL THEORY OF EVOLUTION.

THE following is the kernel of Mr. Cave Thomas's lecture on
" The Bases of a Science of yKsthetics," which has not only

an immediate bearing on the subject treated, but on the entire

aspect of scientific thought. In reply to the question, " What were
the bases of a science of aesthetics ?" ho said:—" His audience

were perhaps aware that philosophically it was a well-recognised

fact that we know nothing of the external world absoutely per xe,

but only phenomenally, or as it appears to us in sense. We had,

therefore, to ask ourselves whether there be any common and funda-

mental characteristic of those phenomen.a. Speaking more imme-
diately with reference to the sense of sight, the knowledge of

external existence comes to us by moans of the telegraphy of

vibrations, which impresses miniature imagery on the retina. We
never even " see things," as we express ourselves, of their actual,

but only in their relative proportions ; and when we come
to analyse the different kinds of impressions on the sense

of sight we tind that they are manifested in the three

fundamental modes of consciousness—viz., in space, in time,

and in force ; and the important truth to bo deduced
from this is that these three modes are alike quantifi.-vble, that is

to say the terms more, }css, equal, &c., were producible of the

three modes ; differences in the sensations of light, colour, are

therefore fundamentally quantitative, or proportional differences,

differences in light and shade are also fundacientall}- quantitative,

or proportional differences, and so also are differences in the con-

figuration and superfices of visible images. It may be perceived,

then, that the/orm of all visual phenomena is quantitative. Hence
the conclusion that all the relations of phenomena, recognised by
the sense of sight, whether pleasing or displeasing, are funda-

mentally proportional relations and the science of aesthetics, a
science of definite proportional relation—that is to say, the beau-

tiful in form, in colour, and in light and shade consist in those

definite proportional relations which are apposite to the sense of

sight to the eye, and these it is the aim of a science of aesthetics to

formulate. The lecturer, however, has not limited his investiga-

tion to the sense of sight; he has analysed the jihcnomena of the other

senses, and has been led to make the following important generalisa-

tion, which he believes will aft'ect the whole ftiture current of

human thoughts, viz., that the form* of phenomena, of experience,

of knowledge is quantitative. If this be a correct generalisation, then
adoptation to purpose, fitness, resolves itself into adaptation of pro-

position to purpose ; evolution, deveiopmefit, into the becoming of

the proportioned in all thingst ;
polities, into the proportioned

adjustment of material interests, and of social relations ; ethics

into the science of proportioned conduct; hihiiene into the science

of proportioned living; education into the science of training and
developing a proportioned or beautiful race ; asthetics into the

science of proportioned taste; and _/ine m-t into proportioned art.

Mr. Thomas has completed a work treating all the above subjects

fully on this mathematical basis.

S.4FETV <>v Iron Pillars i.\ Cases of Fire.—We stated some time
since that, owing to the upper stoi'ies of a building in Berlin falling

in during a fire by the giving way of cast-iron pillars, the Prussian

police authorities had issued an edict forbidding the use of cast-iron

pillars in any inhabited building, but permitting the ttse of wrought-
iron pillars. Cast-iron may only be used provided that each pillar

is surrounded by a fixed casting of sheet iron, in such a manner
that there is .a good air-space between the two. This edict has
provoked much criticism and opposition, and several authorities

have reasoned against it, as well as made experiments to disprove

the assumption on which it is based. Professor Bauschinger, of

Munich, recently made a long series of actual trials with pillars of

both cast and wrought-iron. He loaded them with the weights
that they are usually allowed to bear in buildings, and heated

them first to 300 deg. Cent., then to 000 deg. Cent., and finally

to a red heat, and let a stream of cold water play on them, exactly

as would be the case in a fire being extinguished by iire-engincs.

The cast-iron pillars were much damaged and cracked by this

treatment, but continued to carry their loads (juite safely, while

those of wrought-iron were much bent before redness was reached,

and so twisted when cold water was squirted on to them that they
could not carry their loads. The conclusion is that cast-iron is

really far safer for buildings than wrought. Pillars of other
materials were also experimented with—viz., natural stone, brick,

and concrete. The latter stood the test best, resisting a fire of

three hours' duration. Also pillars of ordinarj' brick stood very
well, but granite, sandstone, and other natural stones did not

show as much resistance. If the obnoxious edict of the Berlin

police has done no other good, it seems at least to have set a good
many people to work on this important subject.

—

Engineering.

* Form is here used in its philosophical sense, and as implying
that of whatever other attribute we can divest experience, we can-
not divest it of the attriliute of quantity.

t Kvolution in man includes the proportioned development of

the body, of the sense, and of the intellect. The proporWoned is

the goal of nature.
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THEBE IS NOTHING -'NEW UNDEK TllE SUN.

[1733]— I would recommend "Hallyards" to peruse that re-

markable work of llr. Volney, the famous Assyrian traveller, and

member of the National Assembly of rrance of 17S9, viz., the
" Rains of Empires," which treats most imiiartially of the origin

of all the most noteworthy ancient religions systems, &c. If not

transgressing your rule, I will note what seems to me the idea

aimed at by " Hallyards." showing that there is nothing new in his
'• ultra gas," otherwise ether; viz., on p. 235, ho (Volney) says|:

—

" In the system of the first spiritualists, the soul was not created

with or at the same time as the body, in order to be inserted in it
;

its existence was supposed to be anterior and from all eternity."

Such, in a few words, is the doctrine of Macrobius on this head.

Tom, Leip. passim. He says :
—" There exists a luminous, igneous,

subtle fluid, which, under the name of ether and spiritus, fills the

universe. It is the essential principle and agent of motion and
life—it is the Deity," &c., &c.

Again, p. 158 :
" Some made this agent the igneous prin-

ciple, the acknowledged author of all motion ; others made it the

fluid called ether, because it was thought to be more active and
subtile ; now, as they always reasoned by comparison, and denomi-

nating the vital and motive principle in animals a soul, a spirit, and
particularly in comparison with human existence, they gave to the

motive principle of the whole universe the name of soul, intelli-

gence, spirit ; and God was the vital spirit, which, diffused through

all beings, animated the vast body of the world. This idea was
sometimes represented by You-piter, essence of motion and anima-

tion, principle of existence, or, rather, existence itself ; or, at other

times, by Vulcan or Phta, elementary principle of fire, &c.

—

Vesta

Krepte, ifc.

Aa a consequence from this system, every being containing in

itself a portion of the igneous or ethereal fluid, the universal and
common mover, and that fluid, soul of the world, being the deity,

it followed that the souls of all beings were a part of God himself,

partaking of all his attributes, that is, being an indivisible, simple,

and immortal substance ; and hence is derived the whole system of

I he immortalitv of the soul, which, at first, was etemitv, &c.

"F. W. H.

CONVENTIONAL DARWINISM.

[173-tJ—I know 1 am rather heterodox on this subject, at least

pendente lite, but I also know your love of fair play ; and, there-

fore, 1 trust you will admit my thoughts, such as they are, upon it.

Hardly a week passes but what I can find something in Know-
ledge which confirms my suspicion of the theory of {;volution—at

least, of natural selection ; though I do not doubt the operation of

that as one of the wheels within wheels.

Take the case of the cocooning spider. What right have we to

assume that this creature (like all others, according to the

Darwinians) "acquired" its structure, capacities, and habits? What
right have we to assume that all things began wronir. and only, so

to speak, jumbled right r That is the weak point of Darwinism,

more so than what the German savant adduces, ^-iz., that Darwin

assumes all beings to be imperfect.

How much lower do the Darwinians want to go? If they take

the lowest organism known—say, a spore of lichen or speck of

jelly, for instance—they find the same mysterious {lace "George

Eliot!"), nay, divine fitness; and tlio lichen spore is tho lichen

spore now. It does not evolve; and it is so low down that, when

tho biological bigots of this latest sect still demand that wo should

postiilate'^aud grant their conuuon progenitor—ho really is too con-

venient—wo are inclined to laugh.

Docs not the spider, o.;?., look " very like " an automaton .' Who
could have fabricated from the first as he does now, who now

fabricates not by virtue of " inherited memory " (how did tho first

manaire'r). but 'by virtue of that unconscious reason (generally

termed instinct), which lives, moves, and has its being (tho 1 AM)

in the animate or less than inanimate world, which manifests

itself in the masks of all form, which is all-incarnate.

Here is my point : the (so-called) elements, e.:/., have their attri-

butes and affinities, their natures and fitness, properties and pro-

prieties just as much as living beings, yet thc[i have not "acquired

their qualities per heredity and struggle for existence. What they

ai-e they are per law (the transgression of which—and not of the

law "—is sin), and so is all.

Tho soul of Darwinism, the open sesame of tho epoch, is con-

tinuity, but the Darwinians violate this, their own first and last

commandment, bv trying to account for beauty and fitness by

natural selection, "only' on f/iis side of tho line; stopping short at

the inorganic world. .

They reiterate over and over again that we i»«s( accept their

theory or admit independent creation (by a willing Creator) ;
but

there" is another hypothesis, namely, what I am wont to term

self-existence, self-design. Matter, with its laws (dis-assuming

Berklevism), always was and always will be a self-existenoe,

self-de'sign, by virtue of tho same power (same 1 -VM of All).

Organic matter may likewise live and move and have its being.

CoM.MENTATOE.

THOUGnT.READlNG.

[1735]—I have read with much interest Mr. Mnnro's letter

[1710] upon the above subject ; but while I fuUy agree that certain

of the phenomena of "thought-reading" are explicable upon tho

muscle-reading hypothesis, there are certain classes of cases where

such a theory is quite untenable.

I gather from Mr. Munro's letter that he is not acquainted with

tlie researches of the Society for Psychical Research upon this sub-

ject, otherwise he would not have omitted all notice of a most

curious class of instances of thought-reading— or, as it should

perhaps be called, " thought-transference "—that class of instances,

namelv, where pictures are transferred from the mind of one person

to that of another without any recognisable communication by

means of the ordinary senses.

In order to show n-hat care was taken to render such communi-

cation impossible, I cannot, 1 think, do better than quote the

account of the mn^his oiicrandi of the committee appointed tp

consider the subject when they were conducting a series of experi-

ments :—" The percipient, Jlr. Smith, is seated blindfolded at a

table in our own room ; a paper and pencil are within his reach,

and a member of the committee is seated by his side. Another

member of the committee leaves the room, and, outside the closed

door, draws some figure at random. Mr. Blackburn, who, so far,

has remained in the room with Mr. Smith, is now called out, and

the door closed : the drawing is then held before him for a few

seconds till its impression is stamped upon his mind. Then, closing

his eyes, Mr. Bkckburn is led back into the room and placed

standing or sitting behind Mr. Smith, at a distance of some two

feet from him. A brief period of intense mental concentration on

Mr. Blackburn's part now follows. Presently, Mr. Smith takes up

the pencil amidst the unbroken and absolute silence of all present,

and attempts to reproduce on pajier the impression he has gained.

He is allowed to do as he pleases as regards the bandage round his

eyes. Sometimes he pulls it down before he begins to draw ;
but,

if" the figures be not distinctly present to his mind, he prefers to

let it remain on, and draws fragments of the picture as they are

perceived. During all this time, Mr. Blackburn's eyes are, gene-

rally, firmly closed (sometimes he requests us to bandage his eyes

tightly as an aid to concentration), and, except when it is dis-

tinctly recorded, he has not touched Mr. Smith, and has not gone

in front of him, or in any way within his possible field of vision,

since he re-entered the room."— (" Proceedings of the Society for

Psychical Research," Vol. I., p. 162.)

Under these conditions, four of the recognised "gateways of

knowledge "-taste, smell, touch, and sight—were completely

closed; the sense of hearing alone remains. But it is difficult to

see how, unheard by the investigating committee, any signals could

pass between the agent and the percipient which would be suflicient

to show the form of the pictures which were to be transferred from

the mind of the agent to that of the percipient.

Under these conditions, several series of experiments have been
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made which, it seems to me, conclusively prove that a picture can
be transmitted from the mind of the agent to that of the percipient
by some other means than by the five " recognised gateways of

knowledge." The pictures obtained in this way are not, of course,

absolutely correct ; bat there is always a general, and sometimes a
Tery close, resemblance between that thought of by the agent and
that drawn by the percipient. This will be clear from a careful

study of the pictures published in the " Proceedings of the S.P.R.,"

a few of which will be found in Kxowr.FUGE, Vol. II., pp. 364, 3G5.

Upon one occasion, in order to remove all doubt as to ]iossible

auditory communications, the committee "stopped Mr. Smith's
ears with ])utty, then tied a bandage round his eyes and cars, then
fastened a bolster-case over his head, and over all threw a blanket,

which enveloped hia entire head and trunk." The result in this

case was ver>' good.
JMuscle-reading can hardly account for such phenomena as these.

And we seem cast back upon a purely thought-reading hypothesis.

Now that which is subjectiveh' thought, is objectively a condition
of matter—a motion of the particles of which different portions of

the brain are composed. And the process known subjectively as
thought transference might on its objective side be stated thus :

—

One portion of matter in the condition known as thought can so
influence another portion of matter, which is of a similar nature
and composition, as to place it in a similar condition. Surely there
are certain kindred phenomena in the world of physical science
which may at any rate lead us to admit the possibility of the
thought-reading hypothesis being the true one. A. Fountain.

[Premising that I have not read " The Proceedings of the Society
for Psychical P>esearch," and am hence ignorant whether the Mr.
Blackburn to whom Mr. Fountain refers is a member of its com-
mittee, or whether Mr. Smith and he always act together, and have
been jointly imported by the Society nh extra for experimental pur-
poses, I would just remark that, if the latter be the case, M. Verbeck's
performances with his subject, Mdlle. de Marguerit, tend to throw
grave doubt on the bojta fides of any apparent actual transference
of thought. I must repeat, however, that I know nothing of the
relations of Messrs. Blackburn and Smith to the Society, or to each
other. If collusion between them be iinpos.'sihie, then undoubtedly
a strong prhni. facie case is made out for the possibility of the
molecular motion of the grey matter of one brain exciting corre-
sponding movements in that of another ; but really, after my own
personal experience while engaged in the investigation of that
wicked imposture, " Spiritualism," I am tempted slightly to alter
the conclusion of Bret Ilarte's immortal poem, and to say

—

" Which is why I remark

—

And my language is plain

—

That for ways that are dark
And for tricks that are vain

The thought-reading medium is peculiar.

Which the same I am free to maintain."

—

Ed.]

IS THOUGHT AN ENTITY ?

[173G]—^Ir. Edwin Wooton, in his able article on nervous ex-
haustion, introduces what seems to me an erroneous simile, viz.,
" that a soul is comparable to a musician playing on an organ."
Haeckel, Biichner, and other eminent German scientists now quite
discard the idea of a soul being an entity—independent, and some-
thing se]>arate from brain activity. However, the simile, if

applied, should be, " thought, mind, ior soul, are like the music,
or sound proceeding from the piano or organ." For as music is

the " effect " of the player acting on the instrument, so must
thought, mind, or soul be the " effect " of stimuli acting on living,

self-acting brain. If Mr. Wooton can call " music " or sound an
entity, I am willing to gi'anc that thought is an entity.

Again, the player does not reside within the piano or its material
parts; the soul, however, of an entity must reside with a brain
and its material parts. Further, a player can play a dozen
"different" organs; a "soul" is confined to its single organ.
Given a " self-acting" instrument, like a self-acting brain, what
need for a player or soul? The one produces the " music," the
other the thought ; but neither would be called an entity.

Thought seems like the scent of a flower, brought into existence
by the warmth of life and sun, to dcjiart when they are gone. Or,
like a picture, a reflection, produced by an object reflected by the
polished surface of a mirror—intangible, yet real—the effect of

stimulus and response to stimulus. F. W. H.

BRAIN AND THOUGHT.

[1737]—Perhaps I may be allowed, in the interest of medical
science as well as of common sense, to draw attention to the follow-
ing anti-scientific statement in Mr. Edwin Wooton's otherwise

instructive article on " Nervous Exhaustion," at page 435 of

Knowledge, May 22 :

—" The brain is the organ of thought. It is

an instrument used as a medium by a spiritual entity—the soul

—

which modern researches woukl lead us to believe is evolved fron»

the nervous force with the development of the body iyi ulcro. Using
a simile, the brain may be compared to a well-constructed organ,

and the soul to the musician." Now there are no physiological or

embryolcgical experiments whatever to justify this occult dualism
of soul (which, etymologically, = Iite) and body. It is an example
of the same pre-scientific and anti-scientific fallacy as that of the

Archa?us, or *' Vital Principles," as a separate entity apart from
organisation—a provisional theory quite discredited by the progress

of modern science, and which, in the court of reason, seems utterly

inconceivable. For how can we coherently figure to ourselves the
union and interaction of two such incompatible "entities" as t\

material substance and an immaterial " I know not what." The
substantial and unsubstantial can in no degree cohere. Strch a
notion is as baseless in physiology as the corresponding chimera
" ruling angel " in astronomy, or the principle of levity (phlogiston)

in chemistry. The fact is, as lately stated in the Nineteenth

Century by Sir W. Gull, that the inter-cranial ganglia function by
virtue of their own vis insita, or native energy, just like extra-

cranial nerve centres or other organs, and neither require or admit
of any quasi "spiritual" factor, which can only be a nonentity

superadded to the somatic organism. PlObert Lewins, M.D.

CONCEPTION AND SENSATION.

[1738]—"C.N." (1714) surely meant to write " Conception is

of sensation, sensation is of the external "
; and I will continue, the

external therefore exists to me, for without it sensation and con-

ception would be impossible. On what ground does " C. N."
assume the non-correspondence of concepts with the things con-

ceived ? And supposing the assumption valid, would it destroy
the co-relationship of mind and the external world ? Were it veri-

fied ten thousand times, conception would still be dependant on
the external for its concepts, and this means, it it means anything,

that the external exists, and exists to me. I grant readily, as

G. H. Lewes says (" Eist. of Phil.," 1857, p. 171), "Nothing
exists" to us " but what is perceived." But I contend further

that conceptions are results, the stimulating cause being the

external. This must of necessity be so, otherwise mind is at once
object and subject, which is absurd. J. S.

GENEKIC IMAGES.

[1730]—The presentation of a number of images of the same
kind in succession to a sensitised photographic plate, referred to in

Miss Naden's paper, produces an analogous result to the rotation

of the prismatic colours before the sentient eye. The photographic
process is not yet perfected, but it may be. The revolving disc,

with the colours, produces a closer appro.ximation to a true rneaiL

impression than the photttgraphic plate. At the Antwerp Art
Congress in 1859 or 18G0 I showed, in illustration of my
theory of the beautiful, that generic images might be
jiroduced in the same manner as the neutralisation of

the colours by rotation. I contributed a short paper on
the subject of generic images to the British Association for

the advancement of science, in consequence, if I recollect rightly,

of Mr. Galton'a paper pointing out the deeper significance of the
teaching of his experiments. These ge^icric images^ in truth, con-

firm my theory of the evolution of art and of taste, as propounded
in a paper of mine read at the Social Science Congress several

years since—which was reported at the time— and which was
designed to demonstrate that evolution, in the sense of a progres-

sion towards improved conditions, is always towards mean or
proportioned conditions ; and, therefore, in taste and in art, to pro-

portioned taste, and proportioned art. I have known, in fact, that

the same doctrine that Aristotle applied to ethics is also appUcable
to aesthetics, and to evolution in general.

W. C.WE TH0.MAS.

GEORGE ELIOT SETTLING IT!

[171-0]—George Eliot—name and individual alike antipathetic to

Tue; the woman who anonymously ]n"eached jjer " Dinah," while she
utterly disbelieved Dinah's rhetoric : the woman who was not afraid

of heing what "the divine" Desdemona was afraid of sailing;

and yet was furious if any one addressed her as "Miss Evans"

—

George Eliot has pronounced upon the question of questions in the

negative which Plato and Jesus answered in the affirmative, with
an amount of " cocksureness " (you say the word is Shakespearian
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—prithee, where ?) which wouIJ be diflioult to suriiass ; which
makes us think of

—

" Fools rush in wlicre angels fear to treail."

" Life is merely mechanism, after all. Undoubtedly !
" qnoth

she !
' Mystery is merely our i;;noraiice," quoth she ! Will she

then explain

—

e.g., the Mystery of Matter i-* Matter d/irui/s teas

and always fcill be. Is (^<i( mystery only our ignorance? How
would she explain the fact of apparitions after death ;•" She has no
more righi to call (with her precious prig of a partner) thought a
"secretion" than she has to call the telegraphic message a
secretion. Is it not conceivable that this fabric of nervous tissue

we are, may fade and perish ; but the message, the I, remain ? Then,
as for her hauptmotis, old age, (ioethe, for one, drew the exactly
opposite conclusion. Ue, like l-iladstone, Bismarck, Haydn, Wagner,
Hersehel, and a host of others, did jio( become a pitiable mockery
in old age, but was so intellectually young and vigorous that he
argued, '" I have scarcely yet begun to draw upon my resources :

—

Natnre is bound to give me the opjxjrtunity to go on."

// we are mere masks that crumble away, the Power whoso
manifestations wc are is eternal ; but that is not sufVicient philo-

sophy for man. His sense of personality (intense consciousness)

leads him to the corollary and conclusion that lie is irnuiortal—

a

conclusion which is the Unest fruit of evolution. The dismal dis-

belief is a case of " retrogressive development," indeed !

CoMMKNT.\TOR.

A NEW CHROXOMETER BALANCE.

[1741]—Enclosed I send diagram of chronometer balance,
designed to correct the middle error temperature. The pin of the
clamp connecting the two rims is supposed to occupy the centre of
the straight bar screwed on the inside of the onter steel rim at the
middle temperature of GO or (J5 degrees. Should a straight bar bo
foand not accoratoly to eliminate the error, a slight curve either
way, according to the error, must be given it. I have tried

several different forms, but this is the best I have discovered.

Messrs. Dent and Cri.'sp are the only two chronometer makers
who have seen a drawing of this form, but 1 should like some of

the others to pass their judgment upon it. Thomas Avees.

P.S.—One side of the clamp is omitted in drawing to show the

oonnecting-pin.

DE GUSTIBUS.

[1742]—I have been nourishing an intention, with yoar per-

mission, of laying before your readers at some future time a tlieory

of the origin and rationale of the preferences in matters of taste,

which were the subject of my letter, Xo. 1G84, in Knowledge, No.

182, p. .355. As, however, to do so at present might seem like

bailding on a foundation which has been exploded with dynamite
by the letters 1708-9 in Knowledge, No. 185, pp. 421-2, I now ask
for a little space for repairing the cracks.

With reference to picture-frames, which 1 said should preferably

be unlike Fig. 3, p. 355, let any frequenter of picture-galleries

reflect that, in the course of a few London seasons, not merely ten
or a dozen gilt frames have been passed before his eyes, but hun-
dreds, and perhaps thousands ; and that only a small percentage of

these have ever varied from symmetry in form.

Further, that on analysing that small percentage, the variation,

as a rule, has been in conformity with one of my observations at

p. 356. " Variation displays itself in things at different levels,

between an elbow and a knee, »ic." Thus, for instance, there will

be found in the Xatinnal Gallery, the '' Vision of .St. Jerome," by
Parmegiano, of the shape of enclosed Fig. 9. (I continue the
numbers from the former letter.) But not once in ten years will

occur a picture shaped as Fig. 10, with two sides unsymmetrical at

one level.

.\gain, one may consult a looking-glass of the common form of

Fig. 11, and consider whether it is C(iually proper to lis it with the

symmetrical corners at one level and at dilTerent levels. Soo

Figs. 11 and 12.

Fig. 10.

Fig. 9.

Fig. 11.

" L B. C." objects to Fig. 4, for constructional reasons. I have
some experience in construction, and would submit tlio section,

Fig. 13, as showing a perfectly safe and pr.acticablo w.ay of build-

ing an unsymmetrical church. It would bo free from that vice ao

Fig. 13.

often seen in the vaulted aisles of cathedrals, where their thrust
tends to compress the walls of the nave. Thus Westminster Abbey
became disfigured with iron tie-rods, evidently to fence otV the evil

of such side thrusts. But tlie vicious v.aulted aisles are beautiful,

and the safe lop-sided nave would bo ugly until made respectable
by custom.
With respect to the " Bird," Fig. 5, p. 350, I submit that the ob-
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iection to my position would hare been far stronger than it is if

" I. B. C." had been able to produce any monster having a head at

the end of its tail, yet belonging to a recognised class, as do Sirens

and Centaurs, and" duly vouched for by Virgil or Orid, as repre-

sentatives of large constituencies of readers.

A chief source of the difficulty in investigating questions of taste

seems to lie in the confusion of these separate elements in the

question: I. Sensual physical excitement; II. Immediate intel-

lectual satisfaction ; III. Associations with past satisfactions of all

sorts, also with ]u-esent social feelings. To examine to the bottom

one of these elements, one should temporarily ignore the others.

In my explanation of Hogarth's "Line of Beauty" (Knowledge

No. 180, p. 313), I treated the matter as an intellectual one,

excepting so far as introducing incidentally physical fatigue to

the eye. Intellectual and physical pleasure and labour may
attend an astronomer's proceedings as he watches a transit of

Tenus. AVhat a conglomeration of affections will ensua if, just

at the most critical moment, a messenger rushes in to toll him

that at his distant home a child has been born to him; and,

moreover, that a remote relative, dying, has bequeathed him a

million of money. Fine art deals with such conglomerations of

intellect, affection, and the varied interests that stir mankind.
Ax Old Dk.^ugiitsman.

LETTERS KECEIVED AND SHORT ANSWERS.

C. Le.m. Correction made elsewhere. Thanks.—C. E. Cl.\ek.

It begins verse seven of the exordium to " In Memoriam," by
Tennyson. See printed notice, in capital letters, which concludes

those heading the correspondence column.—H. R. B.—" Action at

a distance " is rather (in the present state of our knowledge) in-

conceivable than unbelievable. Clerk-Maxwell, following Faraday,

was disposed to refer all such seeming action, as in the cases of

magnetism, gravity, A'C, to the vibrations of an intervening medi^Im
;

but my own difficulty has always been this, that any kind of

undulation or vibration whatever must take time to be propagated,

whereas—certainly in the solar system—the action of gravity is

absolutely instantaneous. I am quite with you in your expressed

belief that " Gravitation is the profoundest of mysteries," and
think that a considerable advance must bo made in our existing

acquaintance with cosmical physics ere it can be removed from

that category.—W. " Holmdale " wanted to draw a meridian line

in a house, before the roof was covered in. You may give me credit

for the possession of a sufficient knowledge of rudimentary astro-

nomy to justify me in asking you to believe that I could have given

that querist more than one way of rigidly determining the meridian

had he on^y possessed the proper instruments. You greatly exag-

gerate the difficulties in the way of obtaining a very fair approxi-

mation indeed to it by the method of equal altitudes, which is of

very great antitjuity. If " Holmdale " did get the meridian within
1°, it would be amply accurate for his i)urpose ; and I gravely doubt
if he would obtain it any nearer by the method you gave. Of
course, if a man has a rigidly accurate chronometer, if he knows his

longitude tlioroughly well, and if Greenwich time is accurately

flashed (which it but too r.arely is) to a Post-office close to him,

then the shadow of a long plumb-line at apparent noon will give him
abetter meridian still. Y'ou will be quite prepared to hear that I

am sitting limp and helpless at the editorial desk after

your withering sarcasm !—JonN Hampden. Well, I suppose

that one reason why the ChnUenger did not discover the

South Pole was that she was despatched for a totally

different purpose, and without the very slightest intention of

proceeding thither. Moreover, the former experience of Captain
Ross and others, and the familiar fact that ice in the Antarctic

Ocean extends 10^ nearer to the Equator than it does in the northern
hemisphere, forbids the hope that the actual Southern Pole itself

will be reached. The reason for the delay in the appearance of the

Challenrier reports in their entirety is, that each separate section of

them has been committed to men whose ample knowledge of the

subjects respectively treated of by them ensured their being worth
reading. It is surprising how much more valuable a man's opinion

becomes, and how much more readily he is listened to, when he
possesses some acqtiaintance with the subject on which he dog-

matises. Would you consider me very rude if I offered this hint

for your personal consideration ?—.1. O. Callaohan points out, in

connection with a paragraph in the " Editorial Gossip," on p. 4-10,

that the " Hamburg Lotteries " there denounced are advertised in

English provincial papers. How far the proprietors of these papers
render themselves " accessories," perhaps some common informer
will endeavour to discover. The gravest charge, though, is against

our paternal Government, which actually gives through its Postal

Department every facility for, and enticement to, the commission
of a highly penal offence.

—

Faciebat says (in connection with a

reply to Mr. Jarman, on p. 44G) that Green mentions fan (like)

structure in his " Physical Geology," and that Jukes (somewhere
or other) talks of "fan-shaped," though without mentioning
structure. No. I have written "ccelo" for more years than I

care to count, and shall not now alter it to " cajlo," any more than
I intend to use "Kikero" for "Cicero." I regret that I do not

know the address. Mr. Caldicott's letter, with a jiilc of others,

was torn up straightway when dealt with.—JAS. Guekham. Handed
to the writer of the article.—M. T. H. Nothing hinges on the
method of describing specular reflection. " In a looking-glass " is

merely /aro?( tie parley ; everybody is agreed as to the nature of the

phenomenon. T}ie question is, is anything reflected if there be no
percipient eye in the line of the reflected ray : all else is surplusage.—John Abbott. What, in the name of fortune, do you send »!e four
and fourpence for ? ! You should have written tc lessrs. W. Bundy
& Co., whose address will be found appended to their advertisement,

and whither your letter will have now to be sent from the office.

—

Dk. Lewin.^. Y'our reply to Mr. AVooton will appear, but your
other letter merely rciti rates, with slight and unimportant varia-

tions, arguments which have been before advanced in these columns.
Thanks for the " Mason's College Magazine."—B. T. Lo\yne. Yes

;

I am familiar with the discussion, and shall be very glad to insert

your exposition in extcnso. In the present crowded state of our
columns, however, I can only accept it as a voluntary contribution.

—WiLLLAM Boggett. It is always advisable to bo sure of your
facts before framing hypotheses. Electricity is not, as might be
assumed from your pamphlet, a substance, but a mode of motion.

Ice continues to conduct electricity, though imperfectly, until it-

is cooled down to — 13°Fah.. when it really becomes a non-con-

ductor. Read some modern work on the subject, like Professor

Thompson's, published by Maomillans.

—

Jno. R. Webb. " Faciebat,"

as you will see above, refers to Green's book, as one in which the

wards " fan-shaped structure " are to be found. As for Geikie's

text-book, I had it at my elbow, so that I should have, per-

haps, modified my original statement had I opened it. All

the same, the practice does exist in the South Kensington

examinations of giving questions answerable only from the

cram-books compiled by people belonging to or dependent on the
" Department."— P. W. Rudler. Received with thanks.

—

Hall-
VAKDS. Y'our reply to Miss Ballin shall appear in due course; as

shall your article on certain corruptions of English. The other

two I return to you. To insert your table-turning letter would be
to open the door to a flood of "Spiritualistic" correspondence,

which I am thoroughly determined shall never discredit these

jiages. I have myself seen a table tilt and go round, have watched
the absolutely unconscious muscular action by which it was caused

to do so, and have stopped it at will by simple pressure in the

opposite direction. The difficulty of trusting to the evidence of

one's own senses in these matters is enormous. E^t nafura liomi-

num iiovitatis arida, and our appetite for the marvellous grows
with what it feeds upon. When I was engaged some years ago in

a thorough investigation of (so-called) " Spiritualism," I have seen

things almost with awe, which, on subsequently learning the secret

of their performance, I have cursed my own folly for not detecting

at once. If once the thin end of the wedge enters here I must be
impartial, and we shall have tables moving without contact,

followed by slate-writing, spirit hands, "materialisation," and the

rest of the contemptible impostm-es by which " Media" prey upon
the fatuous idiots who support them. Y'our second letter I cannot

insert, for reasons hinted at in my former reply. Its subject is

scientific, but, 1st Corinthians vi., 12 v., Knowledge has a very

varied clic7it,'Ie indeed, and is addressed pucrts I'irginihusque among
others. I am not concerned to deny that the article on which, as

you say, it is a corollary, is not, in one sense, improving reading ;

but I daresay it will astonish you not a little to know that that

article was one of a series written for a specific purpose, which
even I do not see until they are up in type. With regard to your

strictures on Mr. Browning's papers, you can scarcely be aware
that some subscribers take this journal for the sake of the tricycling

articles in it, and grumble because there aren't more of it ! The
I Fontenelle ones were started by the Conductor, as a contribution

towards the history of the growth of astronomical knowledge ; and,

once begun, can scarcely be cut suddenly short because they, un-

happily, fail to meet with your personal appiroval. Knowing some-

thing of editorial "drive," you will, I know, forgive me for not

entering into further det.ails here. — Oriental Association.

Received. —T. S. Usbocne. I am as sworn a foe to both as you can

possibly be ; but that paragraph gave no countenance to either.

—

B. J. M. What yon really mean is that you wholly failed to find

out how tho trick was done.—A. C. Harris. The School of Sub-

marine Telegraphy and Elcctricnl Engineering, to which you refer,

has been in existence for several years, and two articles have ap-

peared in Knowlt!dgk concerning- it. Its address is 12, Princes-

. treet, Hanover-sqnaic. Lrndon, W.



June 5, 1j>65.1 • KNO^A^LEDGE 491

ii^nv lubnitoie' Column.

We give here, ireet by \ceel; a terse defcriptioyi of such of tlie many
inventions as we think may he of use to our readers, ^yhero it is

possible, the number of the patent is quoted, to fiia!i!o those who
desire fuller in/ormafioii to procure the specification from the

Patent Ofice in Cursitor-street, Chancery-lane. H'e shall, gene-

rally speaking, confine ourselves to the more recent inventions; but

it often happens that an article coiiii-s «iu!cr our notice which,

although not quite novel, is worthii of mention for its utility and
ingenuity. In such a case we should 7iot hesitate to refer our
readers to it. And while we thus increase the interest of our pages,

tee at the same time assist the inventors by giving greater publicity

to their inveni 'ns (Knowledge being a popular magazine) than
is accorded by the most excellent trade journals.

MICKOSCOPES.

Messrs. M. Theiler & Sons, of SO, Canonbury-road, London, N.,

are just now introducing two microscopes new to the English
market. One of them is called the ''Demonstration" microscope,

and is expressly designed for use in schools and in the drawiug-
i-oom. It has three powers, magnifying 30, 100, and 150 diameters
respectively. The construction is very simple, and the workman-

In tho case aio also a good botanical lens (magnifying six diamo-

tors), three specimen slides, two empty slides (for sceuring prepa-

rations to bo examined), and a third slide provided with a cavity

(tor holding a drop of water or any olher liquid). This instrument

is a virtual microscope, giving beautifully-dcliued images, and, like

tho Demonstration Microscope, may bo used either by the aid of

day or lamplight. No one having any interest in microscopy should

leave home unaccompanied by such a small and so efficient an in-

strument. Us cost may bo measured in tho inverse ratio to its

utility and value.

PARALLEL GKIl' VICE.

This tool, introduced by tho Coventry Machinists' Company, is a

simple form of the latest innovation in tho way of vices. A series

of transverse notches or screw threads is cut on the under side of

the slide (which is of square or rectangular section). Correspond-

in"- threads are cut in a piece of steel or iron at the bottom ^f tlu'

slot in tho back jaw. The front jaw can, and is only required to

lie, moved a very short distance along the slide, this movement

being effected by turning tho lover handle one way or tho other.

To fasten an article in the vice, all that is necessary is to hold it

between the jaws with on'o hand, and raising tho loose or front

jaw (and tho slide with it) with the other hand, push it into

contact with tho article. The threads on tho slide dropping into

the threads in the slot of the back jaw, all that is necessary is to

The " Demonstration " Microscope.

ship of the best. The ocular tube or eye-piece slides into another

tube, a, which carries the object-glasses, and which in its turn

slides into the split tube, b, being held in position by the clamping-

ring, «, which screws on to a slightly-tapered thread on h. It will

be observed that the instrument is used by holding it against the

light, which passes through a small hole in the lid or diaphragm, </.

A highly-poUshed concave mirror (with a central hole for the

passage of light and of the object-glass) is fitted in c, being pressed

forivard by means of a spring. Two segmental strips of metal are

fastened to the rim of c, and the slides are held between these

strips and the mirror by the aid of the spring already mentioned.

The instrument being duly focussed, it may be handed round to

any number of persons, each spectator adjusting for his own eye-

sight, if necessary, by the ocular tube, no other alteration being

necessary. It must be seen that the convenience of manipulation

is all that could be desired, while no praise we could bestow upon
the instrument, either as a piece of mechanism or as a microscope,

would be too great—that is to say, within its own sphere. It is

cheap, and certainly superior to many other instruments of a
considerably higher price.

The other instrument of Messrs. Theiler is called the Universal

''Pocket" microscope, which magnifies fifty diameters. It is en-

closed in a case measnring about 2^ in. square and about J in. deep.

Carriage Readiug-Lamp.

secure the article rigidly. This is done by giving a half-turn to

the handle in front, when the hole will be screwed together tightly,

the jaws being at all distances parallel. To release the .article tho

handle is unscrewed half a turu, tho front jaw slightly raised, and
the slide withdrawn to any desired distance. Tho vices are well

made and simple in construction, while there is little or nothing to

get out of order.

CARRIAGE EEADIXG-LAMP.

[Patent 0,92.5. 1881.]—This lamp has been patented by Mr.
Hartshorne, of 39, Newhall-street, Birmingham. It is hold in

position by means of a vice, which is made to grip the front of a
railway-carriage cushion, easy-chair, sofa, sliip's cabin, seat, or any
other suitable support. An arrangement of telescopic tubes carries

the tube which contains tho candle. The candle is raised during
combustion by a spiral spring. When in use, tho height of tho

light can be adjusted by the telescopic tubes, and, for convenience
of packing, the whole apparatus can be closed into a small box
three inches wide, one and a-h,alf deep. A semi-circular reilector,

which easily turns with the candle-tube, enables tho reader to con-

centrate tlie light on any desired part. The lamp is well and
strongly made, is very durable, and should commend itself to

travellers.
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(But CftrSEf Columiu
By Mephisto.

ENDING FROM ACTUAL PLAY.

Termination of n game at tlie odds of Pawn and move, plnyed

in the Handicap Tournament of the City Club ;

—

J. Gl'XSBEP.G.

Blace.
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DICKENS AND THACKERAY.
By Richard A. Proctor.

ME. THURLOW "WEED, the American politician,

once expressed surprise at the circumstance that

in England Dickens does not seem to be at present held in

such high esteem as in America. He remarked that, to

him, there seemed no comparison between Thackeray and
Dickens, so far at least as their power of enchaining the

attention was concerned. I propose to point out some
considerations which appear to me to justify the opinion

which is now generally entertained in England respecting

Dickens' writings. It also should, however, be understood

that those who recognise most clearly the shortcomings of

Dickens even as a humourist (using this word in the wide

sense in which Thackeray has employed it in his lectures

on writers of the last century), feel too deeply the debt of

gratitude the world owes to Dickens to desire in any way
to be-little a name which men will always hold in high

esteem.

It may be convenient, though there are objections to

such a course, to follow i\Ir. Thurlow Weed in making
comparison between Dickens and Thackeray. It will be

noticed that though he says there is no comparison he, in

that very remark, makes very definite comparison between
the two writers. The practice of instituting such compari-

sons is not a pleasing one. We may praise or, if occasion

arise, blame, a writer, a painter, a sculptor or a man of

science, without inquiring whether he deserves more or less

praise or blame than some other worker in his own line. I

have noted cases where comjjarisons, unnecessarily intro-

duced into critici.sms, seem as though specially intended, as

certainly they are calculated, to excite ill-will between the

persons compared ; and it would be well if a system of

criticism were adopted from which all such comparisons

should be rigidly excluded as mischievous and offensive.

But in considering the work of two such writers as Dickens
and Thackeray comparison can hardly be avoided, thotigh

often the study of their writings suggests rather contrast

than comparison.

So far as the construction of their stories is concerned)

neither Dickens nor Thackeray has shown s))ncial skill.

But there is one marked iliircienco between them in this

respect : Thackeray deliberately rejected tiio old-fashioned

method of constructing a plot. His stories are pictures

from real life, and were meant to be such, lie no more
attempts artistic arrangement than Hogarth aimed at

colour eflects in his paintings. In fact, at times, when ho

finds his events moving toward an effective situation,

Thackeray deliberately interrupts the current of his narra-

tive to call attention to the opportunity thus offered for

fine writing, of which, however, ho refuses to avail himself.

I could cite several instances, but will content myself by

mentioning the scene where I'hilip Firmin breaks in u|)on

the group of angry persons on Mme. Smolensk's staircase.

"Here, I prote-st," he says, or to that eff'ect
—" here, I pro-

test, is a fine situation," and he proceeds to sketch in the

details ; but in order rather to make a grotesque than an
effective picture—though there arc few passages more
beautiful than the closing lines of that description.

With Dickens the case is altogether diff'enmt. It is

true that " Pickwick " was purjuisely written without any
definite plot ; but Dickens was then writing to order. In

all his other stories he manifestly aimed at the construction

of an attractive plot, after the old-fashioned manner, the

story to come to a close with the marriage of the hero and
heroine, the good characters to get their proper reward, the

villains to be duly punished. He not only failed, but it is

noteworthy that not one of his heroes or heroines, and
scarcely one of his very good and very villainous characters

is well painted. His heroes, indeed, are, for the most part,

like that youth of the Chuzzlewit family, who had no out-

line, or rather they may be described as Mantalini described

two of his imaginary conquests, of whom one "had no out-

line at all," and the other "hadademned outline." Clen-

nam and Walter Gay are of the no outline sort ; Nickleby,

Harmon, and Chuzzlewit belong to the other category.

It is in fact in the presentation of character that the

contrast between Thackeray and Dickens is most marked.

It appears to me that Thackeray stands among the very

first of our English writers in this respect, even if, so far

as novel writing is concerned, he is not absolutely first.

Macaulay would have set Jane Austen before Thackeray,

because of the skill with which she delineated characters

closely akin. But the range of Miss Austen's jiortraiture

was so small compared with that of Thackeray's, that he

must be set above her on this account alone, unless it

could be shown that she would have been as successful on
the large scale as she certainly was in the few cabinet

pictures on which she exercised her powers.

I am particularly struck by Thackeray's skill in giving

life and reality to his leading characters (we must not say

heroes and heroines, since Thackeray tells us ho knew of

none and pretended to describe none), because it is in this

that novelists chiefly fail. What a vague and shadowy set

are Scott's heroes and most of his heroines, though it must
be admitted that Rebecca, Di Vernon, and .lulia Manner-
ing are charmingly delineated. On the contrary, Esmond,
the two Virginians, the other Warrington, Pendennis, Clive

Newcome, Philip Firmin and dear old Dobbin—all these

are men, not (like most of our story heroes) mere names
tacked on to descriptions with which they do not in the

least correspond.

But even more striking, though less generally recognised,

or in general denied altogether, is Thackeray's power of

poi'traying women. I find it perfectly amazing that so

many deny Thackeray's power in this respect, where he is

almost without a rivaL Repeatedly we hear it said that

he could only draw two sorts of women—Becky Sharpes
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and Amelia Osbornes— apart, that is from subordinate
characters.*

It is noteworthy that women bold this opinion ; indeed,

I am not sure that they are not chiefly responsible for the
opinion that all Thackeray's amiable women are fools and
all his clever women rogues. Yet no opinion could be
much further from the truth. Theo and Hetty Lambert
suffice as illustrations of Thackeray's power in delineating

amiable women who are not fools and clever women who
are not only not rogues, but of sweet and attractive

dispositions, t

In Ethel Newcome we have the two qualities combined
in still more marked degree. Surely, by the way, there is

no more charming picture than that of Ethel Newcome,
infinitely more attractive, with all her faults, than she
would been without them, and without her noble and
touching repentance.

(To he contimted.)

THE YOUNG ELECTRICIAN.
By W. Slingo.

{Continued from p. 455.)

HAVING, as I said a fortnight since, dealt with such
tools and appliances as the tyro in experimental

electricity is likely to require, I would now direct his atten-

tion to the experiments themselves.

One little word may here be uttered, and that is to

repeat the old warning, that to succeed in any experimental
science frequent practice and exercise are necessary. The
reader may rest assured that no experiment will be detailed

which cannot be repeated by anyone of ordinary skill and
intelligence. Let it ever be remembered, however, that
experimenting is an art which is not inborn, but which
must be acquired.

Some of our readers would doubtless be best satisfied

were I to at once enter into details concerning the construc-

tion of elaborate pieces of apparatus ; but I am anxious not
only to impart to this series of articles an air of complete-
ne&s, but also to atford our younger constituents an
opportunity of gaining an insight into the rudiments of
experimental practice. Let us, then, in the first place,

consider the

PRODUCTION OP ELECTRICITY BY FRICTION.
Pr. 1. When two bodies are rubbed one over the other,

each body becomes electrified. As, however, electricity is

only a "force" or condition into which "matter" is

* The only opinion I have heard of, which, in my judgment,
compares with this in absurdity, is Thackeray's own opinion (ex-
pressed in one of his Brown letters) that all Shakeapeare's heroines
are alike. Macaulay, by the way, was of the same opinion, though
I cannot at the moment recall any passage in his writings where
he has said as much ; but Mrs. Harriet Beecher Stowe mentions in
her " Sunny Memories" that Macaulay expressed that opinion to
her in conversation. She adds, if I remember rightly, that no
woman would agree with him in that opinion, and I should imagine
very few men would either, even though the opinion were modified
into the view that Shakespeare's sprightlier heroines were all alike,
and his gentler heroines also.

t Let not a hasty reader of the " Virginians " point oat here
that Jack Lambert says of Hetty that she is sometimes " harsh,"
for there cannot be a shadow of doubt that what Thackeray wrote,
or at any rate intended to write, was " arch," as the context most
plainly shows. By the way, he was a rather careless reader of
proofs, for not very far from the passage in which this mistake
occurs is another where the word " general " has been altered into
" quarrel," aad so stands in all the editions I have yet seen. " Did
the General ever make you Jealous ? " George Warrington rather
rudely asks of Mrs. General Lambert; but this has been altered
into the absurd question, " Did the quarrel ever make you
jealous ?

"

thrown, it is invisible, and its presence can only be detected
by ita results. Now the result of imparting electricity to,

or of electrifying, a body, is to endow it with an attractive

power over other bodies.

It will often be noticed that the greater the 2}hi/sical

difference between the two bodies rubbed together, the
greater will be the degree of electrification.

It will not always be easy to detect the presence of

electricity in both bodies, so we will first perform a few
experiments, with a view to obtaining a charge upon one
of the bodies, ignoring the other.

In order to .show the attractive power possessed by an
electrified body, we require a few simple pieces of

apparatus.

E.\. LXVII.—The first is a suspending support, such as

that illustrated in Fig. 36, which consists of a wooden base,

A B, 3 in. or 4 in. sq., and a piece of brass or copper wire,

C D E, one-eighth to three-sixteenths of an inch in diameter,

and about 2 ft. long bent approximately, to the shape
shown, the end being fixed in a hole in A B, made
with a bradawl or gimlet, and the end E being bent
upwards to receive a piece of cotton, silk, &c.

D

Fig. .30.

Ex. LXVIII.—Procure from a seller of watchmaker's
sundries or elsewhere a few sticks of elder pith, and cut

one or two of them into balls with a sharp penknife.

When it is required to suspend these balls, run them
through with a needle supplied with cotton or silk, accord-

ing to requirements, securing the thread by making a neat
knot. Cut off the thread as close to the knot as jiossible,

leaving a foot or so of thread on the other side of the ball

for suspending, as in Fig. 36.

Ex. LXIX.—Get, for a few pence, a book of Dutch
metal at a picture-frame maker's, or elsewhere; abstract, by
means of a clean knife, one of the sheets of metal, and
place it between two pieces of note-paper ; lay these on a

piece of board, and with a sharp pen-knife cut into as

many small pieces as possible. The use of the note-paper

reduces considerably the risk of tearing the metal leaf

Ex. LXX.—Pass a vulcanite comb through the hair (if

dry) a few times, and then present or place it near to a

small tuft of feathers, or a pith ball suspended by a piece

of cotton or silk thread (Fig. 36). The feather or pith

ball will be attracted by or drawn towards the comb, a

phenomenon which did not ensue on presenting the comb
prior to its being passed through the haii-.

Ex. LXXI.—Rub a stick of warm sealing-wax, shellac,

sulphur, or a wooden road coated with two or three layers

of shellac varnish (Ex. I.), with a piece of hot flannel, or

fur, or even on a dry coat-sleeve, and present it to the

feather or pith-ball ; attraction ensues, and the ball is drawn
into the position F' Fig. 36.
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Ex. LXXII.—The oleclrilieil rod may ho held over a

quantity of bran, chopped straw, or Dutch metal cut in

small pieces (Ex. LXIX.), and laid on the bare table or
on a sheet of paper (Fig. 37). The small bodies will rise

towards the rod. (They will subsequently be driven away
or repelled, but of that more anon.)

E.\. LXXriI.—Another experiment i.s to balance a

wooden lath (L, L' Fig. 38) about, say, 3 ft. long, 1.', in.

wide, and | in. thick, on an eggshell placed in an egg cup,

and then bring the electrified rod near one end of it; the
lath mav be very easily drawn round.

Fig. 37.

Ex. LXXIV.—Still another experiment is to balance

an nnrubbed i.e., unelectrified, rod of sealing-wax, itc, in a

suspended paper loop (Fig. 39), or in a carrier made by
bending a piece of brass or copper-wire into the shape

shown in Fig. 40, W being the wire, and R a ])iece of

ribbon, by which it is suspended. Round the ends of the

wire with a file, as nicely as pcssible ; or, solder them
together, afterwards rubbing down the superfluous solder,

and shaping them into the form shown in Fig. 41. The
suspended rod A B will be attracted by our electrified rod.

Fig. 38.

Ex. LXXV.—Hold the electrified rod oyer a person's

head, the hair (pre.suming the head chosen is not a bald

one) will be attracted, and assume a more or less erect

position. Dry hair answers best Some difficulty will, in

all probability, be experienced if the hair is at all damp.
Pass the rod over the face ; a peculiar creeping sensation

will be experienced, due to the attractive force exerted by
the electricity.

Ex. LXXVI.—Place an egg-shell on a smooth, level

table or board, and bring the electrified rod near it ; it will

be attracted, and if the rod be slowly withdrawn along the

table the egg-shell will diligently and promptly trundle

along after it.

Ex. LXXVII.—A .similar experiment, but upon a larger

scale, may be easily performed. Make a paper-drum.

Fig. 42. To do this, en', a strip of stout cartridge paper.

about seven or eight inches wide and 19] in. long. J jet the

edges of the paper be square ono with the other, and, taking

one of the short edges, draw a lino parallel with it, but

within a quarter or three-eighths of an incii of the other

short edge. Bend this strip round and gum the unmarked
idge over the marked one, «lcttiiig the former coincide witli

the line on the other. A good cylinder may bj thus made.

FiL'. -iO. Fig. 41

.

The awkward part aViout the job is to attach the ends of

the drum. Cat two circular pieces of cartridge about 6.', in.

in diameter, and describe from the centre of each a circle of

Sin. radius. A rim, a quarter of an inch wide, will thus

be left round the paper outside the circle. With a pair of

scissors make a series of cuts across this rim, at intervals of

about half an inch. Gum the rim of one of the discs, lay

the drum over it so that it will coincide (as it should do)

with the circle, place a tumbler or any other convenient

round suUstance inside the drum, and pass it in succession

all round the lower edge, ht the same time pressing up

against it, jiiece by piece, the small sections of the rim.

Properly attended to, a good drum-end (A, B) will result.

Fi'k. 42.

Now for the other end (C, D). It is manifest that as we
cannot pass a tumbler or anything else round the inside, we
cannot guide the rim round the outside of the paper drum.

We may, however, eat-ily fasten the disc on the inside of

the drum. The rim having been duly cut, bend the pieces

forming the rim upwards, so as to give the paper an appear-

ance similar to that of the lid or cover of a round tin box.

Now gum the outer side of the rim, insert the disc just

inside the drum, and with the finger and thumVj press the

gummed outside of the rim against the inside edge of the

drum. The drum will now be ccmpii te, so far as its manu-
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facturo is concerned. The smooth iiush end first made may
be painted in radial sections, or in any other way the young
electrician may prefer.

Such a drum laid on a smooth level table may be made
to roll along it with a comparatively feeble charge of
electricity. Why this is, we can ascertain presently.

(To he coiitimied.)

TO STRENGTHEN THE ARMS.

By Eichakd A. Peoctor.

I
SET to work a few days since collecting together for
publication, in book form, my papers on " How to Get

Strong," which I supposed I had completed ; but I found to
my horror a rather serious omission. I had not written a
word about the arms, except (which probably led to my forget-
fulness in the matter) in giving many exercises for the arms
where I was dealing directly with the chest, waist, loins,

and legs. The arms, from the shoulders to the finger-tips,

require to be dealt with separately; and I proceed to correct
the omission, premising that the series of papers will
shortly be published in collected form, in company with the
papers on corpulence, corset compression, rowing, swim-
ming, and exercise for middle and advanced life.

I may mention, in passing, that a railway accident in the
summer of 1SS3 led in my own case to the interruption,
for several mouths, of those exercises which I advocate as
desirable to maintain the body in a healthy and active con-
dition. All exercise was rendered painful by the jarring
effects of that accident, especially in the region of the
upper spine, and the base of the brain. It is only recently
that I have felt " myself again " in this respect ; and I
can answer for it, from experience, that the interruption of
systematic daily exercises, such as I have described in these
columns, affects seriously, while it lasts, the capacity for
other kinds of work.

It is commonly supposed that the exercises of which
most Englishmen are fond, and especially rowing, develop
the muscles of the arms and shoulders in greater degree
than they develop the muscles of the body. This, how-
ever, is a mistake. As a rule, Englishmen are better in
loins and legs than in shoulders and arms. Rowinw in
particular affords very insufficient exercise for the arms.
Of course, many rowing men assert that rowing exercises
every muscle of the body, an assertion which needs no con-
tradiction, for, as Mr. Maclaren well says, no exercise gives
more than employment for a portion of the body. Rowing
in heavy boats gives exercise to the shoulders and arms, no
doubt

; but even in these the work falls more on the back,
loins, and legs than on the arms, while in the lighter kinds
of boats, and especially in racing boats, the forearm and
upper triceps alone get any work worth considering, the
biceps and the rest of the upper arm getting scarcely any
work at all. The biceps will gain more from a week's
steady work with the dumb-bells and the clubs than from
a year of rowing

; nay, so far as the shapeliness of the arm
is concerned, rowing positively injures the biceps, by
making it look relatively smaller than it had been before.
Cricket and lawn-tennis give more exercise to the arms

;

but if too exclusively used, they destroy all symmetry.
I never yet saw a cricketer of the very enthusiastic sort
with well-shaped arms.

Let us now consider the arm in detail, from the shoulder
to the hand.

THE SHOULDERS AND UPPER ARM.

For strengthening the shoulder muscles exercise with

the clubs is invaluable. So are some of the pulling exer-

cises already considered. But no apparatus of any sort is

really necessary.

Standing upright, the arms hanging down, carry the

arms from the sides forwards and upwards and then back-

wards as they pass down to a horizontal position, turning

the palms of the hands upwards. Continuing the motion,

let the arms be lowered to the sides till the hands strike

the backs of the thighs. Repeat the process twenty or

thirty times. You will soon feel that the muscles around

the shoulder are doing good work and getting well limbered

up. With dumb-bells the work is heavier, but if the dumb-
bells are too heavy, the work is less effective in making the

shoulder muscles quick and active. With clubs the centri-

fugal tendency is somewhat too marked, until the shoulder

muscles have been strengthened by exercise without them
;

but later, this exercise with the clubs will be found excel-

lent, and the slow lowering of the clubs from the horizontal

position on each side, and rather backward, is particularly

beneficial. In fact, in nearly all exercises with the clubs,

slow movements of lowering and raising, while the clubs

are held far out, are capital for strengthening and steadying

the muscles of the upper arms and shoulders.

Next, standing upright, with the arms raised vertically,

lower them steadily forwards till they are at the sides,

forcibly continuing the motion till they have been carried

as far back as they will go, keeping the body upright.

Repeat this a score or so of times, each time holding the

arms as far back as they can be carried, while you count

ten slowly. You will find the muscles of the upper back

near the shoulder considerably exercised even without

lifting dumb-bells backwards in this way. But as you get

accustomed to the work and tt grows lighter, use dumb-
bells, or any other convenient weights. To limber up the

same muscles carry light clubs from over the head forwards

downwards and so backwards, as far as they will go,

keeping the body all the time rigidly upright.

(To be continued.)

THE PHILOSOPHY OF CLOTHING.
By W. Mattieu Williams.

X.—GASEOUS CLOTHING MATERIAL (continued).

N my last I stated some examples of that adhesion of

gaseous matter to solids which, as Rumford has
shown, contributes such important aid to the etficacy of

clothing. The subsequent progress of science has not
only coufii-med his conclusions, but has presented this

agency as a still more potent factor than it appeared to

be in his day, when the general subject of gaseous adhesion
had received so little attention.

We now know that not only do gases remain obsti-

nately adherent to solid surfaces, but that they are con-

densed thereon so powerfully as to become, in some cases,

apparently liquefied and even solidified.

In the experiment with the blackened card described in

my last, the solid which effected the atmospheric adhesion
was carbon. The film of carbon and the film of adherinc; air

m this case are both so small and light that the quantity of

adhering gas is not practically weighable or measurable.
By using carbon in larger quantity and of suitable form the
amount of gas adhering to its surface may be easily

measured. Charcoal is carbon in such a form, its porous
structure providing a great extent of surface packed in
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small compass. By plunging a piece of freshly-biirnt char-

coal into mercury while still red hot, ami passing this when
cooled into a jar of gas standing over mercury, the rise of

the mercury measures the volume of gas absorbed by the

charcoaL

Boxwood chiircoal, thus treated, has been found to

absorb 90 times its own bulk of ammonia, ^r> of hydro-

chloric acid, Gf) sulphurous acid, 55 sulphuretted hydrogen,

40 protoxide of nitrogen, 35 carbonic acid, 9t carbonic

oxide, 9 2 oxygen, 7 -5 nitrogen, 5 carburetted hy Jrogen,

1 •' hydrogen. In this case the ammonia and hydrochloric

acid are condensed into a smaller bulk than they occupy
when made liquid by mechanical pressure.

The adhesion of hydrogen to metals, and consequent

condensation within tlieir pores, is still more remarkable,

especially as these pores require optical assistance to render

them visible. Thus Graham pumj)ed out of a piece of

meteoric iron 2 -So times its own bulk of gases, of which
86 per cent, was hydrogen. This " occlusion" of hydrogen
by some metals, notably by palladium, solidities the hydro-

gen into metallic hydrogenium which forms an alloy with
the palladium. The condensation in this case is enormous,

the volume of hydrogen absorbed bj' the palladium being,

under certain conditions, being 980 times greater than that

of the palladium itself, the bulk of the solid increasing in

accordance with the theory that the hydrogen has become
a solid metal, and is alloyed with the palladium, and the

properties of the solid are modified accordingly. The
hydrogenium may be separated in its original form of

gaseous hydrogen by simply heating the alloy.

We are still without data for determining the quantity

of gas which is condensed upon the fibres of natural and
artificial clothing material, and of its variation under
difierent conditions ; so far as I am able to learn, this

subject has dropped out of sight since the publication of

Rumford's essays. Modern physiologists have devoted

themselves very industriously to the splitting of hairs and
the examination of their microscopic structure and morpho-
logical relations, and generally to any and every other

subject that is far fetched and pedantic, while they have
sadly neglected those vulgar practical researches to which
Rumford devoted himself. Now that I am upon thLs very

practical subject of clothing, I find myself compelled to

repeat what I have already said in reference to my previous

subject of cookery, viz., that the whole amount which the

science of the current century has directly added to the

work of Rumford is so small as to be simply contemptible.

Certain irreverent outsiders reviewing the selection of can-

didates for Fellowship in the Royal Society have been
wicked enough to describe that venerable association as an
advertising agency for fashionable physicians. I will not

express my own opinion on the general merits of its recent
" Transactions," but must say that I am surpri.^^ed at the

infinitesimal amount of work that has been done by these

numerous medical Fellows in following up the researches of

Rumford, and the fact, clearly indicated by their published

works, that they are generally ignorant of his contriVjutions

to the tnily " Philosophical Transactions " of the Society.

This, in spite of the fact that he left Bavaria, came to

England, and resided in Brompton-road for the express

purpose of republishing his useful scientific papers in con-

venient form for reference, which he did between 1790

and 1802. He also founded the Royal Institution for the

purpose of disseminating a knowledge of these discoveries

and inventions, and encouraging others to make similar

researches in the region of practical philosophy.

In spite of this, his work died with him. Speculators

would not patent his invention, nor pedants glorify them-

selves by further investigation of such vulgar subjects, and

thus I find myself compelled to take them up just where

he left them nearly a hundred years ago. He, by his

original and unaided researches, showed that the natural

clothing material of the warm-blooded animals that live out

of water is practically a stratum of air held captive by the

fibres of their hair or feathers, and that our artificial clothing

is, or should be, so constructed as to provide us with a

similar en\elope, which, while it resists the transniiesion of

heat from our bodies in the manner he explained, does not

prevent the exhalations of the skin from passing through it.

These original experiments of Rumford were necessarily

crude ; he had not the instrumental advantages, the well-

appointed laboratory, and skilled assistants that are now
available ; his researches demand repetition, correction, and

extension, but have not received them. This applies not

only to that part of the subject I have already treated

—

the relations of clothing to the temperature of the

body, but also to another function of clothing yet to be

treated—viz., the absorption of cutaneous exhalations.

Here again I find that the only quantitiitive researches

directly bearing on the subject and worth notice are

those by Rumford.
Before taking up these, I must add tliat the import of

his crude experiments has been increased by what we
have subsequently learned in other fields of research,

though their connection does not appear to have been

noted.

Rumford only regarded the protective effectiveness of air

in connection with non-conduction of heat and the inter-

ference of the fibres with its convective movements. The

researches of Melloni and Tyndall on radiant heat have

subsequently taught us that air, when saturated with the

aqueous vapour, is an effective shield to radiation ; that it

is almost impenetrable to the radiations of obscure heat,

such as those from the body. The law of exchanges, now so

firmly established, further supplies us with the deduction

that each particular hair is perpetually radiating heat

towards the body ; the more it receives from the body the

more it returns towards it, and to its fellow-hairs or fibres.

The efiicacy of this is, however, practically minimised to a

barely appreciable quantity by the resistance to obscure

radiation, due to vapour exhaled from the skin, and thus

we come again to the stagnated atmospheric envelope as the

true clothing material.

I must now consider the relations of clothing to the

cutaneous exhalations. We must always remember that

these exhalations have the character of excretions—are

poisons if returned inwards by absorption or otherwise.

The enjoyment of full health demands that they shall be

removed as speedily as possible. There are two kinds

of personal dirtiness and two kinds of personal clean-

liness ; there is dirt that comes from without and

dirt that comes from within. Those silly women who

have imbibed the Parisian notion that soap and water

spoil the complexion, and who, therefore, only dab and

smear their skin with toilet vinegar or other cosmetics,

have on a daily average dirtier faces than the blacksmith

who at the end of his day's work indulges in a vigorous

soaping, a copious swilling, and a cool, hearty dip in a big

bucket of fresh water. The colourless excreted dirt that

she plasters back is far more mischievous and more truly

dirty than the carbon flocculi that modify the blacksmith's

complexion.

The practical and philosophical question which tliis part

of my subject suggests is : Whether clothing materials

differ in their powers of absorbing the cutaneous exli;da-

tions ; if so, which are the most effective, and what are the

relations of this function to that of confining air, .and there-

Vjy maintaining the temperature of the body 1 If th'^'^e two
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functions are opposed, then how shall we effect a compro-
mise t If, on the other hand, they go together in any
special material the desirability of using this material is

doubly indicated.

These questions are answered by some very simple ex-
periments made by Rumford and described in a paper read
before the Royal Society ou March 22, 1787, and re-

published among his collected essays in 1802. I will

describe them in my next.

{To be continued.)

WATCH-MAKING AT THE INVENTIONS
EXHIBITION.

( Contimied from p. 481
.)

IN the press-room are made and stored all the hands,
wheels, balances, &c., that are made by stamping, or

punching, but in the screw department, Fig. 3, automatic
machinery is to be seen of the most ingeniou.s, and, at the
same time, most mathematically correct character. The

little is the attention required that one boy is deputed to

keep seven of the-je screw-making lathes going. Of the

screws being made at the Exhibition it takes 250,000 to

make up a pound in weight, the value of the wire being

ten shillings. These screws, when finished, are valued at

XS.'iO, or seven hundred times the cost of the material,

which is, of course, of the best quality obtainable. In this

department there is also an automatic pin-making machine,

making 20,000 pins a day, for use in fastening hair springs.

The general roughing down of pinions, centre staff, and

other work of a kindred nature is also performed in the

screw department.

The Jewel-making Department (Fig. 4) is unique and full

of interest. The stones used are generally rubies, sapphires,

and garnet-", the latter being derived from Bohemia and
Germany. Men are employed in superintending the jewel-

setting operations. The jewels, when broken into fit

fragments from the thin slabs or plates into which they are

sawn, are given to girls, who set each on a mandrel, round

it, centre it, drill it, and polish it, as is usual. They are

then parsed on to the assorters, who are also girls, and who,

with a gauge of the simplest construction, but capable of

exhibit includes one of these screw-cutting machines. Here
will be seen a piece of steel wire 20 inches in length,

automatically feeding into the machine. A small section

of the wire is turned down, a die then approaches it and
cuts a thread, and shapes a point on the reduced portion.

A cutter divides this screw, together with a sufficient length

of unreduced wire to form the head, from the main length.

A carrier comes over, clutches the screw, takes it away,
and places it in position for a revolving cutter to make the

slot intended for the screwdriver, another tool then coming
up and removing the burr from the screw-head. The
screw being complete, a little rod is urged forward
against it, driving it out of the carrier into a receptacle

for the finished screws. This machine is capable of
turning out 4,000 screws per day, the total output
at the factory being 100,000 i)er day. All the atten-
tion that is required is to insert a length of wire
in the machine as the previous length is used up. Even
the lubrication is automatic (as it is with all the other
machines), a fine stream of oil being directed on to the
material as it is being worked from a reservoir, to which
the oil again finds its way after leaving the machine. So

indicating instantly, and for the most rapid inspection,

the 1-100,000th of an inch, assort them according to

their apertures. The jewel-setter then takes them,

and placing one on a plate at the top of the

rest of the lathe, which holds the tiny plate des-

tined to receive the jewel, brings up a gauge against the

jewel, pressing it lightly against a rib placed for that pur-

pose, and by so doing sets the cutter, so that the hole

which it cuts shall be exactly gauged by the jewel itself,

and the jewel is fitted with absolute precision, and it is

then in a moment burnished into its plate, which is then
ready to be fastened into its place in the works by two of

the tiny screws spoken of. The jewel gauge consists of a

tapering needle, on which the jewel is threaded and which
is then pashed back into a perforated holder until the

jewel touches a collar placed for that purpose. At the

inner end of the needle is an index, which shows on a scale

the distance which the needle has been pushed into the

collar, and thus shows the diameter of the needle at the

point where the jewel stopped. Nothing can be simpler or

more easily legible, and it will indicate to the naked eye

even differences in the aperture of l-2.500th of an inch.
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A month's turnout in this department comprises upwards
of 300,000 jewels, the work of u\">0 employes.

In the pinion department (Fis; 5) are also several inte-

resting operations, some of which may be studied at the

The first tool then cuts this pinion off and commences
ancitliiT :is before. An arm passes over, seizes the partly-

made pinion, carries it over, and places it in position for

the pivot at the other end to be turned down by a tool

Exhibition. The wire is there seen ia 18 in. lengths. One
of these lengths Ls inserted in an automatic lathe for

roughing the pinions into shape. The wire is urged through
a hollow mandril, and as it revolves it is brought into

contact with a stationary tool with a double-cutting edge, so

somewhat similar to the others. It is then ejected into a

receptacle, whence it is taken to another lathe and reduced

automatically to exact dimensions. The ingenuity involved

in this machine is simply marvellous. When it is sta-

tionary, the pinion is held but loosely, but when at work.

shaped as to cut off the previously-turned pinion and

at the same time to commence turning down the staff

of another pinion, which latter labour is completed on

the wire moving ^forward a little, by another tool.

it is perfectly rigid. After this, the pinion is placed in

an automatic pinion leaf-cutting machine, where there

are three little circular tools, each of which approaches

the work in turn, and then commences to revolve rapidly.
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The first is a saw which makes a number of longitudinal

cuts (in this case, eight) ; the next is a cutting tool which

enlarges the gi'ooves and brings the leaves appioximately

to shape; while the third, also a cutting tool, finishes them.

All these operations are gone through in seventy seconds,

and, when completed, the machine automatically stops

working. The pivots have then to be finished, after which

the pinion is hardened and polished, the polishing being

done automatically and cleverly. In polishing the leaves,

a polisher (of tin) is used which passes between the leaves, as

they are jiresonted to it by a little steel finger. Subse-

quently each pinion requires a little finishing by hand.

Wh" can look at these different stages in the manufacture

of a single small portion of a watcii's mechanism and not

be struck with wonder at the amount of thought, industry,

and application bestowed upon a device for telling us how
far we are from midday or midnight 1

{To he continued.)

NERVOUS EXHAUSTION.
By Edwin Wooton.

(Confinvcd from x*. 430.)

THE subjective basis common to all the phenomena of

complex nervous exhaustion is the occurrence of an
idea concerned witb a certain bodily act or mental condition

of the individual, which act is carried out by the latter and
into which mental condition he passes ; and the proximate
causation m.iy be briefly summed up by sayiug that the

controlling or volitional regions of the brain, owing to

physical weakness, are unable to maintain their ascendancy
over the body's mechanical nervous apparatus, which is

itself in disorder and incapable of obedience ; acid that an
idea of action communicated to the latter is carried out by
it in spite of the individual's will.

These ideas may be classified as : {a) Fear of inability to

perform ; (b) Fear of involuntary performance
;

(c) Mere
present cognition that such acts are performed.

All these ideas have reference, (1) to muscular actions,

(2) to mental acts, (3) to glandular functions.

Chief Phenomena: (1) Muscular actions: Fear of

inability—to speak loudly ; to swallow ; to perform any
customary manual or similar bodily action, as walking
straightly; to articulate clearly ; micturate; keep the body
steady or any particular part, as the head or hand ; to

perform many complex actions—as to look a certain indi-

vidual in the face, to pass a certain spot, &c. ; to keep the
eye and facial muscles tense and firm. Fear of involun-

tarily shaking the limbs ; breathing heavily ; blushing,

paling, or blanching ; stammering and stuttermg, speaking
in falsetto voice. Mere cognition of a former fear, or of the

act, or any of the above phenomena.

(2) Mental actions : Fear of inability to give utterance

to eloquent or graceful language, maintain one's vivacity of

manner and repartee, recollect any fact ; fear of involun-

tarily calling up certain mental pictures, &c. ; mere
cognition of any of the above.

('>'<) Glandular functions : Fear of inability to secrete

saliva ; fear of excessive salivary secretion ; mere cognition
of either of the above.

These acts are all controllable b}- strong efforts of

volition. As they occur, however, in exhausted nervous
systems, the volitional efforts, except under great stimula-

tion, are seldom capable of controlliog any one such act.

With regard to the " complex actions " mentioned, there

is no real dread of the person or place, but a particular

mental state of perturbation having dominated the in-

dividual when in association with them through causes

very frequently totally unconnected with the latter ; when-
ever the patient and the objective person or place are again
brought into relationship the mental condition once more
sujiervenes ; and it is this the sufferer dreads.

As examples, I may mention that commercial men find

themselves dreading to transact banking or postal business.

The sight of a person standing in a doorway in a street

through which the nervous man is journeying will impel
him to avoid passing such person, and he will turn back ;

or, if he exercise his strength of mind and continue his

course, will be extremely uncomfortable until he has gone
by the object of his unreasonable dread.

All the mental phenomena considered are due to exhaus-
tion of the brain, the purely physical to that of the spinal

cord.

With the incidence of chemical weakness the electric

and magnetic states become disturbed, and their intensity

decreases. The continuation of the exhausting causes

results in the establishment of immature physically weak
tissue, since, before the cells have had time to become
developed, energy is demanded of them, and they become
disintegrated, to be replaced by a still weaker material,

the mischief being intensified with the lapse of time until

the character of the brain-substance is little else than
embryonic.

The chief factors in producing exhaustion both of the

brain and spinal cord are (1) loss of blood or vital material

derived therefrom, (2) insufficiency of food, (3) excess of

tea, coffee, alcohol, and tobacco, (4) excessive muscular
exertion.

Exhaustion of the brain separately may be produced by
mental work, whether intellectual or mere worry. These
must now be briefly considered. Nos. 1 and 2 need no
special remark. With No. 3, however, I shall Vieed to

deal at length. One of the most important processes by
which the functions of the body are carried on is that of

oxidation of the tissues. The action of tea, cofl'ee, alcohol,

and tobacco, that is of their active principles, is to lessen

oxidation, and so to prevent tissue waste or destruction in

this particular form. But here their identity of action

ceases ; for while tobacco produces only the result given,

putting on one side absolute blood-poisoning from very

excessive smoking, chewing, or snuff-taking, which cases

are pare, tea, coffee, and alcohol stimulate the brain and
spinal cord, compelling them to an increase of work and
producing destruction of material, and its excretion in

manner other than by oxidation.

If, then, prevention of the last-named process were in

itself beneficial, there would yet be a set-off in the other

modes of waste alluded to. But the benefit resulting

from lessened oxidation is limited ; it is, in fact, a mere
re.it of the tissues, and this, if pushed to an extreme, has,

as an inevitable sequence, tissue degeneration, since old and
otherwise eflfete material is made to retain its place and
fulfil its duties as best it may, instead of having its labours

completed by such oxidation, which would result in its

removal and its replacement by a fresh formation.

It may be said, therefore, that while alcohol, tea, coffee,

and tobacco act as sedatives by arresting a certain form of

natural waste, the three first have, in another manner, an
action as stimulants.

The laws of every human body are identical—that is,

physiology knows no individual variation—but the intensity

of such laws, or the susceptibility of the person to certain

influences, are in no two cases exactly equal. For this

reason, it is impossible to lay down a rule which shall be

universally applicable as to the exact amount of tobacco,
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tea, coffee, or alcohol which may with benefit, or even with

immunity from evil, be consumed. As I have said else-

where, ' Every man is a law to himself in these matters,"

his own sensations indicating wliether he is deriving benefit

or injury from any practice ho may pursue.

In connection with the subject, the question of the

pleasure resulting to an individual from auy particular

habit must be taken into consideration. For the beneficial

effects produced by the four articles with which I am deal-

ing, wUl as readily result from certain medicines, which,

moreover, may be so prepared that no deleterious action

whatever shall follow.

It may be stated, broadly, that while a very few persons,

with a distaste for smoking, pursue the practice merely to

fall in with custom, none smoke to excess who do not love

the weed. Since the former class smoke but little, the ill-

effects, if any, are temporary and consist of nausea or

headache. This very moderate smoking does not produce

lasting nervous symptoms, and it need not be further

considered.

When a taste for tobacco exists, and the person smokes
to excess, there is no substitute for his favourite herb which
can be offered him. Stramonium is an abomination to the

smoker, and all the various vegetable preparations which

have been tried have been found wanting in that peculiar

fragrsuice and flavour which render tobacco dear to its

patrons. Alcohol, on the other hand, is desired by its

habitual consumer, not so much for the flavour of the

drink as for its stimulating properties. I Ijave said that,

besides arresting oxidation, alcohol stimulates the nervous
system. But as alcoholic liquors contain few nutritious

principles to offer to the tissues, the result of such stimula-

tion is a greater destruction of material and excretion of

its elements than can be supjilied by the drink in question.

Consumers of alcohol uncombined with nutrient princijiles

live on their vital capital, and the result of this, added to

the continued impediment to oxidation, is such a weakness
of the nervous centres that tTie individual feels in a state

of nervous atony, and flies to the only ^thing which he
knows wUl give him relief—the stimulant which has caused
his wretchedness.

Kow, this craving for a "Pick-me-up" can be satisfied

by properly-prepared nerve foods, and the result will be not
merely the relief of the person's sensations, but the

strengthening or nutrition of the nervous system.

Tea and coffee, like alcohol, are but scantily nutritiou.s,

and supply but little material for energy. Oi the millions

who habitually drink these two non-intoxicants, some
there are who do so because of their stimulating efl'ects, but

the majority, there is little doubt, merely from custom.

But this altogether fashionable use of the drinks, since it

involves the consumption of nearly as great a quantity of

the fluids as if the drinkers possessed a taste for the latter,

results in a proportionate amount of mischief. In both
cases it very frequently happens that, as the permanent
effects of the drinks begin to be felt, the consumers resort

to alcohol in order to overcome the debility they feel, with
the inevitable result of its intensification. Tea, coffee, and
alcoholic liquors are valuable as medicinal agents to be

given when circumstances point to their use as proper
;

but as ordinary beverages they should be very sparingly

taken. Never should they be drunk habitually as " Pick-

me-ups," that is to remove a feeling of nervous weakness.

The very fact of such sensations being experienced should

convince the sufferer that he needs ricrve food, that his

nervous system requires strengthening, and that he cannot

afford to draw on its energy without taking such " food."

Excessive ilusccLAr: Exertion.—It is to the unini-

tiated astonishing to find how many athletes are nervously

affected. A great amount of muscular exertion, unless

accompanied by such a dietary as may supply materials for

the tissue destroyed, will result in weakening the spinal

cord and certain parts in the brain concerned in controlling

the muscles, and called " motor areas," until they are

.noqual to the steady discharge of their functions, and may,
through physiological laws with which I have not space to

deal, exhaust the whole nervous apparatus.

Mextai, Work.—Remember that all mental action

results in destruction of nerve tissue. The emotions of

hate and grief, as well as fretful worry, are as brain wearing

as hard study. In violent-tempered persons, the temporary
debility produced by each fit of passion is very manifest.

The excessive work demanded of the nervous system need
not necessarily be an enforced energy during a certain

muiinuim j)eriod of time; on the contrary, deprivation of

sleep is as exhausting to the brain, and of bodily rest—to

the spinal cord, even though the individual be occupied in

pure amusement, or be inactive and listless, a? if the brain

and cord were engaged in the work against time alluded to.

For so long as the individual is awake, so long is there an
expenditure of nervous energy, and consequently of

material, over that which occurs in sleep ; the quantity of

such excess being in proportion to the activity of the body
or mind of the person concerned. To repeat what has

been before stated : A balance of waste and repair may be

said to be struck diurnally. During the waking state

there is more loss than repair ; during sleep there is more
repair than loss. The mechanism of sleep may be consi-

dered at some future date ; here it is sufiicient to say that

sleepiness is the conscious expression of the brain's weari-

ness and temporary exhaustion ; of its desire also for

repose and opportunity for recuperation. So, weariness of

the body, the " feeling tired," is an indication that the

spinal cord and the muscles likewise need rest and oppor-

tunity for repair. But rest and sleep are valuable, not

merely on account of the tissue-formation they allow to

proceed, but also that they aflbrd opportunity for existing

nervous tissue to mature—to come to the adult state of

development.

The condition of nervous exhaustion may be congenital

and inherited—that is, there may be both an irritability

and physical instability of the nervous tissue, which, if not

physiologically treated, will develope with the growth of

activity in the body and mind into simple exhaustion.

When the producing causes of this last are brought to

bear on a system already predisposed to, or incipiently the

victim of the condition, there results a state of nervous

weakness far exceeding in degree that of the merely acquired

variety. The distinguishing characteristics of complex

nervous exhaustion are due to the occurrence of the simple

variety in persons possessing the faculties of imagination or

apprehension strongly developed.

It must be understood that while the brain tissue

requires for the performance of its duties a certain chemical

composition, the normal condition of this latter may be

found in very unintelligent persons, in idiots oven, since it

simply enables the brain to perform its duties as con-

structed. Brain-power, that is intensity in the strength

of the higher mental faculties, is due to elaboration

of structure, and the steadiness with which such

power is manifested is dependent on the maturation of

the nervous tissue. Hence complex nervous exhaustion

is very frequently found to affect the very highest intel-

lects. When the condition occurs in persons of such brain

development, the psychological phenomena peculiar to them

are unmistakable. There is a rough majesty of mind
imperial in its broad sway of power. The being wiU
invent, discover in science, create poetry, fiction, or works
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THE BOULDER-CLAY OF CHESHIEE.

AT the meeting of the Geological Society on May 27, a paper
was read " On some Erratics in the Bonlder-clay of Cheshire,

&c., and the Conditions of Climate they Denote," by Charles
Ricketts, JI.D., F.G.S.

The author stated that the glacial phenomena of the valley of
the Mersey indicate that the country has been entirely covered with
ice and snow, resulting solely from the snowfall on its water-slopes
and those of the tributary valleys. The glacial stria; coincide in
direction with that of the respective valleys, or are in direct con-
nection with the contour of the ground. The bottoms of the valleys
are usually filled to some extent with irregularly stratified sands
and gravels, containing erratic pebbles from which all striae have
been removed, probably by currents, of water holding sand in sus-
pension. Above these there is a boulder clay containincr a larger
proportion of sand and gravel than the boulder-clay proper. The
flanks of the valley are covered with nnstratified sand or fracnnents
of sandstone derived from the Trias, probably left by glaciers as
submarine moraines. The whole is overlain by the true boulder-
clay, an unstratified reddish-brown clay containing erratics derived
from different and distant localities. This clay originated in the
grinding action of the glaciers upon the neighbouring rocks, and
was carried out in the form of mud by sabglacial streams of water.
The contained pebbles, many of which are smoothed, flattened,
scratched, and striated, were carried by and dropped from iceberss
and floating ice ; they are so abundant as to indicate that the bay
of Liverpool was densely packed with ice.

The author noticed the occurrence in these beds of masses of
contemporaneous sands, gravels, &c., caused ' by changes in the
extension of the glaciers, and described a large series of erratics
derived from granitic, volcanic, silurian, carboniferous, and other
rocks covered with stria; and other glacial markings, and also
affording evidence of subsequent exposure to weathering before they
were floated away and dropped into the clay. In connection with this
weathering of the boulders, the author remarked that in the case of
the granitic and volcanic rocks the process differed greatly in degree
extending in some granites to the separation of each individual
grain throughout the whole mass, and he called attention to the
occurrence in Ireland of fragments of disintegrated granite and
trap imbedded in moraines, eskers, and Boulder-clay, and to that of
Westdale-Crag granite similarly decomposed in the moraines in the
neighbourhood of Shap, where also rocks of volcanic origin have
become weathered in the same way as some in the Boulder-clay of
Cheshire. Fragments of limestone also show traces of erosion,
while others have been split into two or more pieces since their
glaciation, phenomena also observed in moraine-accumulations in
limestone districts. Similar phenomena occur in the case of
slaty and other stratified rocks. Some limestone pebbles have
been perforated by Mollusca and other marine animals.
The inference drawn by the author from the facts recorded in

his paper is that these weathered boulders once formed portions of
moraines on land from which, for a time, the glaciers had receded
and that, after a succession of seasons soificient to disintegrate
these blocks more or less, an increased snowfall caused such an
extension of the glaciers that the blocks were carried down to the
sea and conveyed away in icebergs and by floating ice to the spots
where they are now imbedded. As they occur at different horizons
there must have been a repetition of the advance and retreat of the
glaciers such as now occurs in Greenland.

of art ; but in each and every such effort, while as a
whole it may be noble, there are errors of detail needing
his subsequent correction, and showing the irritability of
the conceiving power, whose rapid, spasmodic action could
not be controlled to the consideration of momentarily
occurring trifles, but passed them by to encounter mightier
obstacles.

An analogy might be drawn between the phenomena of
complex uervous exhaustion affecting a very high intellect

and the symptoms seen in the athlete suffering from the
simple form of the complaint. As the mind of the one
aims at gigantic efforts, and can hardly control itself to the
consideration of minute details, so the muscles of the other
can perform heavy labour, but cannot be maintained under
steady command when required to execute some slight

muscular effort necessitating absolute steadiness. In both
cases there is irritable and spasmodic action.

{To he continued.)

FIRST STAR LESSONS.
By Richard A. Proctor. • .

'
,

'

THE constellations included in the twenty-four maps of

this series are numbered throughout as follows (the

names being omitted on the maps, to clear these as far as

possible from all that might render the star-grouping less

distinct) :

—

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ursa Minor, the Little Bear
{a, the Pole Star).

Draco, the Dragon (a,

Thuhan)
Cephe^ts, King Cepheus.
Cassiopeia, the Lady in the

Chair.

Perseus, the Chariipion {ft,

Algol, famous variable).
Auriga, the Charioteer (a,

Capella)
Ursa Major, the Greater

Bear (a, /3, the Pointers).

Canes Venatici, the Hunting
Bogs (a. Cor Caroli).

Coma Berenices, Queen
Berenice's Hair.

Bootes, the Herdsman (a,

Arcturns).
Corona Borealis, the Nor-

thern Crou-n.

Serpens, the Serpent.

Hercules, the Kneeler.

Lyra, the Lyre (a, Vega).
Cygnus, the Sican (o,

Arided ; fi, Alhires).

Pegasus, the ITinged Horse.

Andromeda, the Chained
Lady.

Triangula, the Triangles.
Aries, the Bam.
Taurus, the Bull (a, Alde-

buran ; ij, Alcyone, chief

Pleiad).

Gemini, the Ticins (a,

Castor ; /3, Pollux).

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Cancer, the Crab (the

cluster is the Beehive).

Leo, the Lion (a, Regulus).

Virgo, the Virgin (o, Spica)
Libra, the Scales.

Ophiuchua, the Serpent
Holder.

Aquila, the Eagle (a, Altair).

Belphinus, the Dolphin.
Aquarius, the Water Carrier

.

Pisces, the Fishes.

Cetus, the Sea Monster (o,

Mira, remarkable va-

riable) .

' Eridanus, the River.

Orion, the Giant Huntej
{a, Betelgeux ; ^, Rigel).

Canis Minor, the Lesser Dog
(a, Procyon).

Hydra, the Sea Serpent (a,

Alphard).
Crater, the Civp {a, Alices).

Con-US, the Crow.

Scorpio, the Scorpion (a,

Antares).

Sagittarius, the Archer.

Capricornus, the Sea Goat.

Piscis Australis, the Sou-
thern Fish (o, Fomal-
haut).

Lepus, the Hare.

Columla, the Dove.

Canis Major, the Greatey

Dog (a, Sirius).

Argo, the Ship.

SHOOTING STARS.

THE passage in our last from the Annuaire for 1836 led

to the following amusing communication from an
American correspondent of the Penmj Magazine :

—
Having read in various publications, accounts of the

appearance of what are there termed shooting stars, which
happened in Xorth America on the morning of Nov. 13,

1S33, and as such accounts are in many respects erroneous

as to facts and, in my humble opinion, as to the causes ; I,

having been myself an eye-witness of the phenomenon in

question, think it but right, in aid of science, to give a

statement of such circumstances as came within my obser-

vation, the truth and correctness of which may be relied

upon, leaving it to more enlightened minds to find out the

operating cause of such occurrences.

Having awoke about an hour before daybreak on the

morning of Nov, 13, 1833, it being then dark, with the

exception of the stars (the moon then about two days old),

I was surprised to find a constant flashing of light in my
room, as if from the flickering of a dying lamp, or from
faint flashes of lightning, and, as the window-blinds were
dowu, I arose and went to one of the windows to ascertain

the cause ; when, lifting up the blind, I was astouished to

find it literally raining fire, coming down like a smart

shower of saow, or rather hail I immediately roused the

whole of my family to witness the phenomenon, and then,

throwing on a few clothes, hurried out of doors to observe

this great event more minutely. Upon going out and
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NIGHT SKY FOR JUNE (First Map of Pair),

Showing the heavens as they appear at the followinj; Lours :

—

June 3 at lOi o'cloct.

June 7 at 10 o'clock.

June 11 at Of o'clock.

June 14 at Oi o'clock.

June 18 at 9^ o'clock.

June 22 at 'J o'clock.

finding this apparent fire to be perfectly harmless, I began

to examine its peculiarities. I found tha'' t/ds shoiver of

Jire consisted of glohules varying in size generally from a
pea to a hazeUnut, vnlh liere and there a few as large as

pigeons' and kens' eggs, and one in ji(irticular vihiclt, fell

about tvienty feet from me ih-as nearly the size of my
fist. They all came down in a regular uniform slanting

direction from south to north at an ant;le of about 30°

from the perpendicular, not crossing each other, but

falliwj gently until within about five or six feet of
the earth, then bursting and throwing i ut in a hori-

zontal direction towards the north a .stream of light,

comprising all the prismatic colour.^, the brightest and

most beautiful that can be conceived, and then vanishing

gradually. The largest before mentioned I noticed in

j)articular, which in its relative position from me had a

dark forest in the barkgroimd, whence I could observe it

to greater advantage, and frinn its size was slower in de-

scending, bursting, and vanishing. This one threw out a

bright belt or stream of many colours, apparently a foot

broad, perfectly horizontal, nlioiil eight feetfrom the eartil,

reaching entirely across a meadov) until it touched the woods,

the space being there hy measurement 175 yards ; it then

vanished very gradullj', occu|iying from four to five seconds

from first to last I continued watching the phenomenon
until the day breaking rendered them indistinct, and at
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length no longer visible ; but I have no doubt they con-

tinued falling for a considerable time after, and until the

atmosjjhere iecame rarefied h)j the sun's rays.

It will here, perhaps, be proper to give some account of

the state of the weather, and of the atmosphere imme-
diately preceding and during the above event. The period

when this phenomenon occurred was what is called in

America " the Indian summer," which generally begins in

the early part of November, and continues for one or two,

or even three weeks, during which time the weather is

perfectly calm and warm both by day and by night, with a

hazy, smoky appearance in the daytime ; and in the after-

noon of the 12th there fell a light, gentle rain, which lodged

like dew on the grass, and continued for about half an
hour, after which it cleared up, and presented a calm, clear,

warm, starlight night. On the morning of the observation

I laid my hand on the bare ground, which felt compara-
tively warm, and on looking at my thermometer found it

standing at 66° Fahr. ; but as I had no barometer I can-

not state what the pressure of the atmosphere was. The
above observations were made on a farm about six miles

north-west of Baltimoi-e, and upon conversing with others

on the subject I learnt that the phenomenon extended
southward all over the State of Virginia, where it was
still more brilliant, and north-eastward to Philadelphia,

where it was fainter, but was not visible at New York ; for

going to the latter city a few days after I made many
inquiries, but could iind no one who had either seen or

heard anjiihing of it.

In one of the accounts I read some attempt is made to

count the number of stars, as they are called, that fell

;

but from what I saw it would be as easy to count the

number of flakes of snow or hail-stones during a moderate
fall.

NOBERT'S RULING MACHINE.*
. Br John Mayall, Jun., RR.M.S., F.Z.S.

(Continued from p. 4tJ3.)

HAVING given you a general view of the meaning and
purpose of the tine rulings produced by Herr Nobert,

I proceed to the description of the ruling-machine itself,

and of the methods he probably employed.
The foundation of the machine is a dividing engine,

calculated to produce parallel divisions far finer than could
be marked by any ruling point yet discovered. The
division-plate is about 12 in. in diameter, and has twenty
rows of " dots," by means of which two bands of silver

embedded near the circumference have been graduated
with extremely fine lines to every five minutes in arc.

These gradations are viewed by two compound microscopes,
each provided with eyepiece screw-micrometers of special

construction. The microscopes can be fixed at various
points on the edge of the main iron bed of the machine,
so as to check the rotation of the graduations of the
division-plate ; and the eye-piece screw-micrometers in

the microscope enable the observer to subdivide the
graduations by inspection, and to correct the move-
ment of rotation, within very narrow limits. The
rotation of the division-plate is etiected by a tangent-screw
acting upon a worm on the edge of the division-plate. The
tangent-screw is controlled by a large milled head, and a
graduated drum shows the amount of motion. A screw
adjustment is provided, by which the tangent-screw can be
disconnected from the division-plate. In order to equalise
the pressure of the tangent-screw against the division-plate,

* From the Journal of the Society of Arts. A paper read before
the Society on May 6.

It is mounted to swing between conical bearings, and a

counterpoise on a lever arm beneath keeps It in contact

with the worm. The method employed by Nobert for

obtaining the minute divisions of his test-plates was, to

utilise the radius of the division-plate as a lever to move
the glass plate on which the rulings were made at right

angles to the motion of the ruling point. For this purpose,

he attached to the centre of the division-plate a bent

arm, on which slides a bar faced with silver, having

at one end a finely-polished steel point which can

be adjusted by a scale and vernier so as to project

more or less beyond the centre of the division-plate

or axis of rotation. The radius of the division-plate

thus becomes the long arm of the lever, whilst the radius

of the projection of the polished steel point beyond the axis

of rotation forms the short arm, the centre of the division-

plate being the fulcrum. The motion of the short arm of

the lever is communicated by contact with an agate plate

to a polished steel cylinder, adjusted to slide at right angles

to the movement of the ruling point in V-shaped bearings

of agate. The steel cylinder carries a circular metal table,

on which the glass plate to be ruled is fixed by wax and
clamps. To diminish the friction of the steel cylinder on
the agate bearings, a counterpoise is provided, to lift it on

a roller, whilst a weight, attached by a silk cord to one end,

keeps the agate plate in perfect contact with the motor
steel point. The motion of the lever arms is, of course, in

arc, and hence the division would not be strictly equidistant

unless compensation were made for the difference in length

of the arc and its sine ; but smce the actual space included

between the first and last lines of the test-plates hardly

exceeds l-50th inch, this diflerence would be inappreciable.

It may be assumed that Herr Nobert used the arc motion

during the process of division only, and that for moving the

plate over the spaces of the blank bands between the

rulings he utilised the fine screw connected with the agate

plate in the steel cylinder, by which a motion of

the plate of about -joVo ^^ ^^ vach. can easily be

efi'ected ; in this way he would reduce the total motion of

the division-plate in arc to about one-half. It would be

possible to increase or decrease the successive divisions of

the bands by increasing or decreasing the length of the

short arm of the lever ; but, in view of the risk which such

adjustments would involve, it is highly improbable that

such a plan was adopted. There are other possible methods
of eflfecting the divisions, all involving risks of large errors

;

the most probable conjecture is that Herr Nobert used the

greatest possible excentricity of the short arm of the lever,

so as to utilise the smallest motion in arc required for his

subdivisions.

The arrangement for carrying and adjusting the diamond
point is specially ingenious. The questions to be solved

were—(1) to provide means to adjust a diamond edge to

any angle within required limits
; (2) to balance it truly,

so that the weight-pressure for ruling could be perfectly

controlled
; (3) to raise and lower it strictly in one plane

—

that is to say, mechanically free from lateral play, so that

the consecutive divisions of the ruling depended solely on

the motion imparted to the glass plate by the dividing

engine
; (4) to cause the diamond to oscillate freely in one

plane
; (5) to control the length of the lines to be ruled ;

(0) to connect the whole with mechanism to insure an even

rate of speed in the ruling movement of the diamond.

These matters have been worked out by Herr Nobert

with extraoi'dinary perseverance, as is evidenced by the

elaboration of the adjustments. I should despair of

making myself understood on these points by mere verbal

description ; I shall, therefore, ask you to inspect the

mechanism at the close of my remarks, for, to be under
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stood, such complex adjustments need to be seen " in the
flesh."

It would bi? an easy matter to suggest simplifications and
possible improvements iu this part of the machine, but it

must be noted that Herr Robert had always to work with
very limited means, and under the great disadvantage that

he thought it necessary not to disclose his methods of

working. Judging the mechanism by the work ho did with
it, there can be but one feeling among all who are familiar

with his ruled test-plates—a feeling of intense admiration
for the inventiveness and extraordinary dexterity he
brought to bear on the subject under the circumstAnces.

(To b« continued.)

(Sliitorial igossip.

English astronomical observers, like the old Scottish

woman in the story, have, indeed, to be " thankfu' for sma'

maircies " in the shape of clear skie?, if we may judge from
a little paper by the Eev. S. J. Johnson in the current
niunber of the R.A.S. Monthly Xolices. In the paper to

which I refer ilr. Johnson tabulates the number of fine

nights in every year during the last quarter of a century.

That he is not very exigeant may be gathered from his own
definition, for he says, " By evenings fit for observation it

is inferred that the sky was clear, or with a few small

passing cloudti, till about llh., or else thoroughly clear for

a full hour. Clearness of the atmosphere alone is regarded

.... not suitability for dividing very close double stars."

The table which follows the words I have quoted would, I

venture to think, a little astonish those who have no
specific object in watching the night sky. The greatest

number of nights complying with Mr. Johnson's very
moderate requirements is set against the date 187i, when
113 appear. On the other h&nd, in 1860, there were only

forty-four nights out of the 366 ! which answered to his de-

finition. Taking the average of the twenty-six years which
he tabulates, it would appear that we are entitled to look

for eighty moderately decent nights per annum. How
many, or, rather, how very, very few, of these are really

fine enough for delicate double-star work or the scrutiny of

planetary detail, let the practical observer bear testimony.

QcOTiXG the Jfonthli/ Xolices suggests to me to remark
that the last two numbers have been issued in very good
time indeed, so that country Fellows have been enabled to

read, mark, learn, and inwardly digest the papers read at

one meeting before the next one was held. There is an
old proverb which cautions one against " looking a gift-

horse in the mouth," so that I will not inquire too

curiously into the causes which have operated in producing
so very desirable a result. It is certainly a gratifying

change from the thirty-nine days' waiting on which I com-
mented on page 90.

Feom the number of Ciel et Terre for June 1 (a number,
by the way, overcrowded out of all proportion with
meteorology pure and simple) I learn that M. Folic is

appointed successor to M. Houzeau as Director of the Royal
Observatory at Brussels.

Certain wiseacres in the United States having observed
Venus near the horizon before sunrise duj-ing the early

part of the present year, have been rushing into print to

proclaim the return of the Star of Bethlehem, or Star in

the East of Matthew ii. ! This pitiable exhibition of

superstition has been made the foundation of an interesting

paper by Professor Payne, the director of the Carlton

College Observatory, Northfield, U.S., in tho Sidereal

Messenijer, which ho so ably edits. In it ho discusses the

various hypotheses which have been propounded to account
for tlie apparition recorded iu the first CJospel, including

tho conjunction of Jupiter, Saturn, and Mars, A.C. 3 ; con-

cerning which Ideler, Eucke, and others have written with
so much misplaced learning. How far two planets 1° apart

could ever appear like one star, tho reader may judge for

himself by looking to-night at Jupiter and Reguhis, and
seeing how far it is possible to persuade himself that they form
a single object. Moreover, the more plausilile theory that

it was a temporary or variable star akin to Tycho Brahe's

in Cassiopeia, tho one which appeared in Corona Borealia in

Jlay, 1860, or Schmidt's Nova in Cyguus of 1870, seems
practically disposed of by verse 1) of the second chapter of

Matthew. Upon whatever other points they may differ,

there seems a consensus of opinion among the pyramidaliats,

Star of Bethlehem, and conjunctions-of-the-major-planete

men, and the rest of the crazy fraternity, that such a sight

in the sky means the imminent end of our terrestrial habi-

tation. When occasionally people talk such nonsense to

me, I always repeat what I once heard Sir George Airy say,

that " the world will last our time."

Casually taking up a number of a contemporary journal

a day or two ago, 1 was struck with a violent onslaught on
Gresham College which appeared in it. Reading the

article through, however, and noting that, wliile Dean
Burgon, Dean Cowie, Dr. Abdy, and Dr. Wylde were
severally buttered-up, the name of Mr. Ledger, the pro-

fessor of astronomy, was conspicuous by its absence, I fell

to wondering whether the author of the tirade could, by
any possibility, ever have opposed Mr. Ledger for that

professorship—and been defeated.

While waiting for a train at Clapham Junction last

week, and watching the people enter those departing for

Epsom Downs, I could not help speculating whether, among
his composite photographs, Mr. Francis Galton had ever

combined a series of the lower order of sporting men to

form a typical portrait. If he has, or should he in future

do so, he cannot fail to olitain as hard, cunning, and evil

a type of countenance as it would be possible to depict.

Once more I must make an appeal to my multitude of

correspondents, and request them to note :— 1. That I

neither can nor will correspond privately with them upon
any subject whatever; and that stamped envelopes en-

closed for replies to questions about the solution of

equations, the time of sunrise, the amount of the National

Debt, and so on, go into the waste-paper basket straightway.

2. That in the case of contributions proffeied either in the

shape of letters or articles, I will not return them unless

they are accompanied by envelopes legibly addressed and
sufficiently stamped. 3. Taking care, as I do, to assure

myself that every review that appears in these columns is

written without fear or favour, and is the expression of

the matured opinion of the writer who pens it, I entirely

refuse to enter into any argument with the authors of

books who consider that they have a kind of divine right

to measureless and unstinted praise, and that any one
daring to difi'er from their expressed views must be a

heathen man and a publican. And -1. I do not sell a

single one of the articles described or advertised in these

columns. Last week I was favoured with an order (and

postal notes) for a knife-cleaner and something else ! I

regret to be compelled to occupy so much space by mere
reiteration ; but I have so often said substantiall}', though
with apparently little or no effect, what 1 have just

repeated, that I am compelled to say it all over again here.
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PRE-HISTORIC AMERICA.*

THIS is a companion volume to its learned author's

"Les Premiers Horames et les Temps Pre-historiques,"

which dealt with the Stone Age in Europe. There is no

lack of treatises in botli English and Continental languages

on this latter subject, and the expositor has the easy task

oi treading in well-worn footsteps. The uniform character

of the relics of Paheolithic man, unearthed in tliousands

from river-gravels and bone caverns, lias left little play for

archaeological vagaries or for speculative fancies concerning

their makers. But it is otherwise with the pre-historic

races and those often stupendous relics of the New World

which have long been looked at through the magnifying

and tinted glasses of the romancer and the sciolist, and

have been invested with the glamour and mystery in which

ignorance covers its nakedness.

Among the crude and imperfectly-digested hypotheses which
have engaged the attention of untrained ethnologists, none have

been more popular than those which ascribed the origin of the

Americans to full-fledged races such as we know at present in other

regions of the world. Among those who have been claimed as the

original or genuine ancestors of the Americans are the Chinese,

the Japanese, the Malays, the Egyptians, the Phoenicians, the

Basques, the ten lost tribes of Israel, the early Irish, the Welsh,

the Norsemen, some unknown Asiatic I^reeniasons, and other

equally unknown Buddhists. Volumes have been filled with the

most enthusiastic rubbish by men upon whose ability and sanity

in other matters nothing has ever thrown a doubt. Fortunately

the era of such speculations is passing away. The scientific treat-

ment of anthropological subjects is no longer the exception.

The "ten lost tribes" still linger with us, and doubtless will

continue to do so for some time, probably becomini? in their turn

the subject of investigation b\' psychologists interested in aberrant

mental phenomena. But every d.iy increases our knowledge of the

true constitution of savage society, and builds a more enduring

barrier against the floods of pure hypothesis.

The foregoing extract is a guarantee that we have in the

present -work a sober contribution to a subject over which

so many writers have lost their heads, but which, under the

treatment it now receives, falls into its relative place in

the general science of human culture. M. De Kadaillac's

volume covers more ground than the title indicates, the

larger part of it, and that necessarily the most copiously

illustrated, having more interest for the antiquarian than

for the anthropologist; but in the earlier and later chapters,

as well as in the references to cosmogonic legends and

religious beliefs and practices scattered throughout the

work, the anthropologist will find enough and to spare of

interesting and suggestive matter.

In all that the author and his American editor (from

whose revision the book has largely gained) have to say

concerning the co-existence of man with mammals now
«xtinct, concerning the character of his earliest known relics

and the deposits in which they occur, concerning his place

in the geological record, the reader will be struck with ihe

parallelisms between prehistoric peoples of the Old \\ orld

and the Xew, with the proofs of the strictly analogous

phases of culture through which man has everywhere passed

in his ascent from savagery, and with the absence of any

essential physical difference between races, their unity, as

the author remarks, " standing out as the great law domi-

nating the history of mankind." Of course, they did every-

thing on the biggest scale in America from the earliest times.

The kitchen middens or refuse and oflFal heaps which are

scattered along the shores of the Baltic, although of con-

siderable size, are very "small pumpkins" to the like shell-

* " Pre-historic America." By the Marquis de Nadaillac.

Translated by N. D'Anvers. (London : John Murray. 18S5.)

heaps and sambaquis along the Atlantic and Pacific coasts,

some of which cover many acres and reach a height of forty

or fifty feet ; the more remarkable mounds, to be referred

to presently, are, compared to the tumuli of the Old World,

as the Himalayas to the Mendip Hills ; the pyramids
challenge comparison with the famous pyramid of Cheops

;

the palaces vie with the classic ruins of the Palatine ; and
the megalithic remains would enclose a mightier ruin than

the broken circle of our Stonehenge. In the summary of

evidence conceruiug man's antiquity in America, the

cautious spirit in which the author approaches the

problem is apparent. He has not listened to the

charming ot the French savans who find human relics in

the middle Tertiaries in Europe. Although agreeing that

man lived before the glacial epoch in North America,

he recogni-es i he difficulty of fi.xing the precise time of

his appenrance, and in the uncertainty which attaches

to the exact deposits in which certain relics of him—notably

the Calaveras skull—occur, wisely leaves the question

open. But the main interest of the volume gathers round

the exhaustive account which the author gives of the thou-

sands of artificial mounds in the great river-valleys south

of the Rocky Mountains, and along the Gulf of Mexico
through the length of the Southern continent. They
appear to have little or no relation to the burial mounds
scattered over Europe and Asia, and which are referred to

pre-Aryan tomtj-raising peoples, being unlike in their fan-

tastic shapes, and apparently intended for defensive and
sacrificial, as well as for sepulchral, purposes. Many of

them are of geometrical form, oval, square, round, more
rarely, polygonal or triangular, either rising from hill sum-
mits, or standing solitar)' on plains, or enclosed within earth-

walls. In so'iie parts of the far West the mounds represent

mammals, liirds, and rei>tiles ; indeed, some bold architects

have not hesitated to attempt to imitate the human body.

In Wisconsin " they represent men with the trunk, head,

arms, and legs still recognisaVile ; mammals sixty-five yards

long; birds with outspread wings measuring more than
thirty-two yards from the tip to tip, reptiles of colossal

dimensions, and, lastly, Pigeon mentions having seen in

Minnesota a huge spider, whose body and legs covered an
acre of gmiiud." The cyclopean character and varied

forms of these mounds led superficial inquirers to attribute

them to soQie mj'>terious race of " giants in those days
"

which has completely disappeared, and with which the extant

Indians of the Americas have no affinity. That the works are

of vast and undetermined antiquity is unquestioned ; for, as

with the rough measurement of the deposition of remains

beneath the successive layers of trees in the Danish peat-

bogs, the Upsi- of a long period is evidenced by the genera-

tions fi VMrieties of trees which cov^er the mounds. And
if, as M. de Nadaillac points out, we look among existing

tribes for thn lineal descendants of the Mound Builders, we
may look in vam, since the richest, the most cultured, and
most sedentary of the Indians existing when the white race

poured into Aiuerica like a resistless flood, have been de-

stroyed ; of many tribes none remain, of others only a feeble

remnant which has readily adopted the methods and arts

ot the dominant race. Nevertheless, the conclusion at

which the author, in agreement with the leading authori-

ties, arrives, is that expressed by Dr. Brinton as follows :—" All these earthworks—and I am inclined to assert the

same of the whole of those in the Atlantic States and the

majority of the Mississippi Valley—were the production,

not of some mythical tribe of high civilisation in remote

antiquity, hut "f the identical nations found by the whites

residirg in tho-e regions." To which may be added the

opinion of Si^hiiolcraft. "There is nothing indeed in the

magnitude and structure of our western mounds which a
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semi-hunter and semi-agricultuval populiition, like that

which runy be ascribed to tlie ancestors or Indian predeces-

sors of the existing race, could not have executed."

The state of relatively high culture which these races,

while still iu the Bronze Age, had reached, is described iu

a profusely-illustrated chapter on their tools and weapons,
and to this succeeds a striking account of the ruined bee-

hive-like pueblos or communal villages built in valleys

once fertile, but now barren and deserted, or on clitTs

accessible only by ladders or by steps cut in thtir sheer

sides.

Such sites were obviously chosen, like those of the lake-

dwellers in Central Europe in the past, and in New G.iinea

and Central Africa to-day, for security against tierce

and dangerous enemies. But an enemy more irresistible

than these—diminished rainfall through destruction of

forests, and consequent barrenuess—gtt'ected the decay of

these energetic dwellers in the rocks.

The ruins of Central America and Peru ; temples

—

scenes of revolting rites—and palaces ob>cuied in the

densest vegetation, statues, idols, bas r.-liefs, rock-paintings

and sculptures, the grotesqueness of the art unredeemed by

any feeling of the beautiful, Nature alone festooning them
with her wild loveliness ; the rise of the famous dynasties,

Aztecs and Incas ; are the subject of copiously-illustrated

chapters, which narrate in eisy, flowing style the story of

these ancient civilisations. In the fiual chapter, which is

mainly the work of the American editor, the origin of man
in the New World is discussed, and the conclusion deduced
from the general laws of geographical distribution and
from the physical characteristics of the several races, is

that he is not anthochthoiious

A copious index completes the usefulness of a book which
is indispen.sable to the anthropologist.

EdWARD Clodd.

SOME BOOKS ON OUR TABLE.

A Manual of Health Science. By Andrew Wilsox,
F.R.S.E., F.L.S., ifec. (London: Longmans, Gr^en, «t Co.

1885.)—Every one interested in hygiene—and who is not ^

—who is desirous of obtaining the soundest opinion on
the results of the most recent investigations in, and an
eminently practical manual of all pertaining to it, will uot

fail to procure a work, the mere name of the author of

which affords an a priori guarantee of its excelleuce and
trustworthiness. Dr. Wilson treats in succession of the

general conditions of health and functions of the body,

food, diet and cooking, water, air, and ventilation, the

removal of waste, local conditions of health, shelter and
warming, and the care of the body. Then follows a most
useful and admirable chapter on " Ambulance work, or

first aid" to the injured; while the concluding one deals

with " Infectious diseases and disinfection." A series of

questions to test the apprehension of the reader, and a

good index, complete a volume the peru<al of which may
be confidently recommended to all who value their health

and wish to keep out of the doctor's hands.

La Science Pratique : Journal den Procedes et Receltes.

(Paris: C. Delagrave. London: Barthes ife Lowell.)

—

This journal is made up of a collection of receipts extractnd

from periodicals in every European language, and will be

found exceedingly handy by many who often regret that

they did not copy out some recipe at the time when they

first saw it. We, of course, pre-suppo.se the power of

reading French with tolerable ease, as it is in that language

that " La Science Pratique " is published.

ChildrCMllure, Mental, Moral, and Pliysical. By T. M.
Madden, M.D., F.R C.S.E., io. (Dublin: Fannin A Co.

18S5.)—Dr. Msdden treats, in a lucid and popular stylo, of

Infant Mortality, the Management of Infancy, Milk Foods,

the Hvgiene of E irly Childhood, the Nursery, E.xcrcise,

Sleep, Cbildhood, the Moral Culture of Children, and their

Mental Training or Education. His thoughtful and useful

little tract should be studied by every young mother.

Land. By tiio P.\rli.\mentary Committee of the
LuiEKTY and I'roi'EUTY DEFENCE Leagle. (London

:

Oliices of the League. 1885.)—Witty, .shrewd, argumenta-

tive, and incisive, this little book will afford as much genuine

a'liusement—and even fun—as it will instruction, which is

giving it high praise indeed. A gentleman named Fyffe

seems to have been lecturing at Oxford, last November, on

the Land question, and this brochure before us is a reply to

his allegations and hypotheses. "I do beseech you" wrote

Milton, " I do beseech you play upon this pipe." The
Committee have jilayed upon this Fyffe with a vengeance I

The temptation to make extracts from their answer to him

is very great, but we will not spoil the reader's pleasure

even by the smallest anticipation of the treat he has before

him in the perusil of the small volume which we heartily

commend to him.

Magnetic and Electrical Laws. By E. Hurren Har-
ding. (London and Glasgow: Wm. Collins, Sons, & Co.)

—-There is a very large amount of information packed into

this thin little tract on the subjects on which it treats
;

and it will, we should think, form a capital cram-book for

examinees of the Science and Art Department.

Academy Sketchett, includinfj various Exhihitionf.

Edited by Henry Blackburn. (London : W. H. Allen

i Go. 1885.)—The exhibitions of the principal pictures

of which illustrations are here given are the Royal

Academy, the Grosvenor Gallery, the Royal Society of

Painters in Water Colours, the Royal Institute of Painters

in Water Colours, and the Society of British Artists. The
illu-^trations vary from rough outline sketches to really

artistic renderings worth preserving for their own sake.

This volume must form a valuable souvenir of the works of

our leading arti-ts exhibited during the current year.

2'he Royal Academy Illustrated. Edited by Henry
Lassalle. (London : Sampson Low, Mar.ston, Searle, and

Rivington. 1885.)—The reader whose acquaintance with

the pictures of the year is, or is to be, limited to those in

the Royal Academy, will find all that he needs, either as a

guide during a visit, or as an aid to subsequent reminiscences,

in Mr. Lassalle's work. As in the case of the volume pre-

viously noticed, the illustrations vary in artistic merit.

The Child's Pictorial, iTo. 2. (London : Society for Pro-

moting Christian Knowledge. 1885); The Little One's Omn
Coloured Picture Book, xYos. 3, 4, and 5. (London : Dean &
Son. 1885.)—The commendation which we bestowed upon

the first numbers of the pretty and attractive coloured

books for children, whose titles we have joined together

above, may safely be extended to the parts before us. Both

magazines sustain their original promise of beauty and

intere.st for the small folk.

We have also on our table Society, Bradstreei's, Tlie

Medical Press and Circular, The Christian Million (with

a report in extenso of an interview with Mr. H. M. Stanley,

the African traveller), L« Franklin, The Sanitary News,

The .Journal of Botany, The Tricyclist, Art and Dull

Trade, The Niiiety-Jourth Annual Report of the Stirling'

s

and (llas'jow Library, Science, and The Proceedinys of the

Academy of Natural Sciences of Philadelphia.

TiiK Engineer observes somewhat satirically that it is not; true

that the London, Chatham, and Dover Railway Company intends

converting its second and third-claga coaches into covered sheep-

trucks at present.
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d^ur $nbnitord' Column.

We give here, weeh by wccli, a terse description of sxtch of the many
ini^entioiis as ice think may he of use to our readers. Wliere it is

possible, the number of the patent is quoted, to enable those who
desire fuller information to procure the specification from the

Patent Office in Cursitor-street, Chancery-lane. We shall, gene-

rally speaking, confine ourselves to the more recent inventions ; but

it often happens that an article comes under our notice which,

although not quite novel, is ivorthy of mention for its utility and
ingenuity. In such a case we sliould not hesitate to refer our

readers to it. And wliile we thus increase theinterest of our pages,

we at the same time assist the inventors by giving greater publicity

to their inventions (Knowledge being a popular magazine) than

is accorded by the most excellent trade journals

end of the etretcher-bar up or down the slot shown at the lower end

of t!ie central bar. The opening and closing is effected instanta-

neously by merely pulling apart or pressing together the two front

legs. It is claimed to be the only folding easel which will stand

firm on a polished floor without the aid of adjustable and compli-

cated ties. The easel is exhibited at the Inventions Exhibition, in

the East Gallery.

PARALLEL ENDORSING PRESS.

(Patent No. 16,397. 1884.)—This invention, by Mr. Harold

Savage, of Cheapside, London, E.G., has for its object the adap-

tation of the parallel press to carry movable type, which may be
altered at pleasure to any required wording ; to carry dates,

numbers, or other movable pieces, in addition to any set

wording which may form the ordinary die. The press will still

curry t'.? ordinary die, or any number of dies, the plates carrying

LETTER-FILE OR BINDER.

(Patent No. 5,102. 1884.)—The file illustrated has been patented

by Mr. A. Blackwood, of i'. Manor-street, Ardwiek, Manchester. It

is intended for the reception of letters and other loose papers. It

is made in box form, with a flange lid, keeping all papers placed
therein clean, free from dust, and in order. A " binder," consisting

of a piece of millboard, extends the whole length of the case, so that
the smallest size of paper may be placed in the largest sized file and
kept in position. The front, C, of the file, as soon as the lid is

raised, falls down, giving easy access to refer to any paper, which
can be taken out or replaced, or added to, without trouble or

injury. The files may be made to hang up on wall, or book-
shape, to stand on shelf. They are composed partly of wood
and partly of millboard ; they are covered with cloth or leather ; a

hinge is formed at the up]')er edge, and placed at the back of the

file ; an eyelet-hole is placed at each end of the clip or binder, at

the lower edge, and two small rings are fixed in the back of the

file in corresponding position to the eyelet-holes ; a round or flat

elastic band is passed through the holes and rings, and then tied,

the effect of which is to bring the clip or binder firmly on the papers
in the file and keep them in position. A jointed ring is jjlaced ir,

the binder, by which it is very easily raised. No damage to papers
can occur, there being no spikes or anything that can injure or

deface them.
The invention is practically designed, and should prove of great

value to those wishing to preserve letters, &c. The fact of their

being entirely covered up, and the means provided for hanging the
file on a nail, are good recommendations.

THE HATHERLEY EASEL.

(Patent No. 8,602. 18S1.)—This easel, patented by Mr. C. A.
Jones, of Hatherley Court, Gloucester, has several features, of

which the following are the chief. All three legs arc connected
together in such a manner as not to interfere with the opening
and closing of the easel, and at the same time to prevent the pos-

sibility of accidental collapse. The width at the top, when open,

enables a short easel to do the work of a much longer one of the
ordinary kind. In all positions the easel is perfectly rigid. The
ledge may be adjusted to a nicety at any height by means of a
thumbscrew at either end, without the aid of holes or notches in

the easel. The inclination can be adjusted liy merely sliding tVe

Parallel Endorsing Press.

the die being interchangeable. The pad is made reversible, so

that the ink on one side being exhausted, it may be turned over
am! used without the trouble of re-inking. The press is provided
v;ith four guide-rods of suflicient length to admit of a die-plate

about half an inch thick being secured to the top plate, and to

allow the die-plate and die to fall fair on the jjad. The die-

plates are secured to the top plate by a screw fixed in the
centre of the die -plate, this screw passing up through the

central hole in the top plate, the handle is screwed on and the plate

held secure ; the side pieces, or flanges of the top plate, being a
little lower than plate itself, ensure the die plate being held in a
true hue. For ordinary dies the plate is cast solid, or with a solid

face. For carrying a date, or other movable pieces in addition to

the ordinary die, a slot is cut in the die-plate, of a suitable size.

For carrying movable types, the plate is so cut away as to leave a

frame or "chase" only, into which the types may be set, and secured
by means of screws, &c. The pad is made reversible ; a metal plate,

having two lugs or projections, is covered on both sides with cloth

or felt. The pad is held in its place by the lugs, which fit into

corresponding recesses cut into the flanges or sides of the pad bed.

The parts are all made interchangeable ; the die-plate may be
easily and quickly changed by unscrewing the handle ; the plates

may then be changed, and the handle screwed on again. The total

weight is about 6i lb., and the press appears capable of doing all

t'nac is said of it.
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" Let Knowledge prow from more to more."

—

Alfked Tenntkon.

i>nly a «maii proportion 0/ Lettgrs received can possibly be in-

tfrted. Correspondents must not he offended, there/ore, should their

•enters not appear.

All Editorial communications should he addressed to the Editor o«

Knowledge; all Business comnninicaiion^ to the Publishers, at th$

Ofics, 74, Great Queen-street, W.C. If this is not attended to
DELAT8 arise FOE WHICH THE EdITOE IS NOT RESPONSIBLE.

All R(^nittances, Cheques, and Post Office Orders should be made
payable to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions 0/ correspondents.
No COMSirNICATIONS ARE ANSWERED BY POST, EVEN THOUGH STAMPED

AND DIBECIED ENTKLOPE BE ENCLOSED.

THE RUDDY ECLIPSED MOON.
[1743]—As I cannot spare the time to discuss all the points

raised by ilr. Proctor on this subject, I will only explain niy own
theory. I am surprised to find that he ever imagined for a moment
that I supposed so monstrous an absurdity as a moon that is ruddy
" with primreval heat," especially as he knows that I have expressed
my scepticism concerning the existence of any sach ])rim;rval

heat, and the deductions concerning dying suns, cooling planets,

youthful, middle-aged, and senile worlds that are based upon it.

I even regard the nebular hypothesis, concerning which our astro-

nomers of to-day are so cock-sure, as a very pretty mathematical
dream, and nothing better. I do not deny it—such denial would be
as unphilosophical as affirming it. Mj' thesis is that human know-
ledge has fairly-defined limits ; bej-ond these is the region of specu-
lative folly—the blessed abode of transcendental mathematicians.

If a red-hot orb were "launched into space," as the fine writers
have it, my conclusion is that, with a composition like that of the
earth, its stirface would cool down to a black heat in a week or less.

The red heat, which I regard as a necessary consequence of the
exposure of a tufaceons surf,ace to unchecked solar radiation, must
be of the most superficial character, and must be radiated away
just as rapidly as absorbed.
As I explained in my second note on the subject (Gentleman'

s

Magazine, Xovember, 1884), the visibility of such red heat by us
would depend upon the condition of our atmosphere. The twilight

glows of 1884 indicated just the condition for intercepting and
scattering the obscure red rays, and therefore the non-appearance
of the ruddy glow on October 4th of that year is just what my
theory demanded ; while, on the other hand, the theory which Mr.
Proctor defends demanded an unusual display of ruddiness at that

period which " the poor thing," as Mr. Proctor says, failed to

display. The same with the eclipse of March 30 (see Knowledge
of last week, page 4SG). Instead of this failure telling against my
explanation, and in favour of ruddy illumination by the solar rays
modified by passing through our atmosjihere, it affords a "crucial
instance " in confirmation of my theory and refutation of his.

Prof. Langley's researches, as I read them, show reason for at-

tributing a still higher temperature to the full moon than was
previously justifiable. He has shown that our atmosphere cuts ofl'

more of the solar radiations than was formerly supposed, therefore
the difference in favour of an airless globe must be proportionally
greater.

Jlr. Proctor makes much of the difference between the pencil
of solar rays and the axis of that pencil, assuming, at the same
time, that I do not understand this difference. I certainly do not
understand how such difference can have any practical bearing on
the subject, seeing that the diverging pencils of the solar rays have
become practically parallel pencils before reaching the earth, and
the difference between the axes of a parallel pencil and the pencil
itself is zero—such a pencil is its own axis. It is quite true that
my elementary optical stndies are rather ancient—more than forty
years old—and I do not know what treatment these pencils may
have received at Cambridge in the meantime ; but when I then
dealt with them in the construction of optical instruments, they
behaved as practically parallel by converging to the principal foci

of our lenses and mirrors. If I am wrong, perhaps Mr. Proctof
will set me right, by stating the amount of angular difference
between the course of the axis of a pencil of solar rays as received

on the earth, and that of t lie rays themselves on all sides of it

—

i.e. tho amount of half their divergence.
1 used the term focus according to its old-fashioned definition

—

viz., as " the point where tho refracted rays or thoir prolongations
meet," or " tho point at or near which tho niysof light are collected
by a lens or mirror," and regarded tho opaque eartli with its sur-

rounding atmosphere as a spherical spot-lens with a very lai'go spot,

and very low and v.iriable index of refniction. Sir John Ilerschel

does tho same, but ho used tho words " convex lona of gradually-

decreasing density." Such a lens has many foci, and illuminates

an object placed anywhere between their limits accordingly. This
is the case whether tho pencils of rays refracted by it are parallel,

converging, or, within certain limits, diverging.

W. Mattieu Williams.

[1744]—I see that Mr. Mattien Williams has suggested in your
columns a theoi'y with regard to tho variation from one eclipse to
another in tho amount of tho light and iu tho colour of tho light

which illuminates tho dark body of the moon when it is immersed
in the earth's shadow. It seems to me that tlie variation referred

to is not due, as is usually assumed, to the presonco or absence of

clouds in tho earth's atmosphere, but to differences of absorption
in a higher region than that in which clouds usu.ally float. We shall

probably be much over tho mark if we assume that tho height of tho
cloud-layer which could obstruct tho transmitted rays of the sun is

as much as two miles. At such a height tho atmospheric refraction
would very appreciably beud the sun's rays into tho earth's geomo-
trical shadow. But the observed shadow into which tho moon
plunges always appears larger than the geometrical sliatlow which
would be cast by a body as large as the earth not surrounded by
an atmosphere. Miidler estimated this increase of diameter as
l-54th (see tho " Astronomischo Nachrichten," Vol. .XV., p. 29.),

and the English "Nautical .Vlmanac" uses for tho purpose of pre-
dictions the fraction 1-GOth as representing tho increase in the
diameter of the observed shadow over the geometrical sh.adow.
More than one factor has to be taken into consideration iu

accounting for this increase, but it is evident that the lowest trans-
mitted rays which con-espond to the edge of the shadow region into
which the moon plunges cannot be greatly refracted inwards by
the earth's atmosphere.

It will be seen that refraction tends to decrease the area of the
shadow. Absorption of liglit in the earth's atmosphere tends to
dim down and tint with colour the inner zones of shadow and
penuuibra, and absorption of the solar light in the sun's atmo-
sphere tends to increase the area of the observed shadow ; for it

decreases the brightness of the sun's light as you proceed from the
centre of the disc towards the limb, so that the light derived from
a crescent of the sun's disc is less than the light which would be
given if the sun were uniformly bright.

The edge of the shadow thrown upon tho moon is not perfectly
sharp, but the transition from considerable brightness to compara-
tive darkness does not occupy a minute of arc. It is evident that
this region of sudden transition, which lies outside the geometrical
shadow, must be illuminated by a solar crescent of sensible thick-
ness, and that the greater part of the light which illuminates it

must be transmitted through the earth's atmosphere at a
height where the density of the air causes but little refraction.

Celestial objects seen upon the horizon are raised upwards
by refraction more than half a degree, consequently solar
light which grazed the earth's surface at the sea-level woidd be
refracted more than ono degree within the geometrical shadow;
but the geometrical shadow thrown at the distance of the moon
is never two degrees in diameter—or to speak more correctly, the
section at the moon's distance of the geometrical shadow thrown
by the earth, never subtends two degrees as seen from the earth.
Consequently, the whole shadow at the moon's distance would be
illutninated if the light transmitted through the earth's atmo-
sphere at the sea-level gave a perceptible illumination.

No doubt, the effects perceived during a lunar eclipse are greatly
modified by contrast of light, but what the eye perceives is a some-
what sudden transition from bright light to darkness, and within
the dark region on some occasions a nearly uniform reddish disc,

and on other occasions a nearly uniform dark or bluish disc.

When the moon is centrally eclipsed, its limb is never much more
than half a degree from tho edge of the geometrical sliadow or the
region where the transition from light to darkness is so rapid, and
its central portions are only about three-quarters of a degree from
this region. Near to the centre of the moon at central eclipse the
whole limb of tho sun would be visible around the earth, but at
other places the chief part of the illumination must be derived
from light transmitted through the earth's atmosphere with the
minimum of deflection, it is therefore evident that the chief part
of the light which illuminates tho lunar surface must have suffered
a deflection of less than three-quarters of a degree in passing
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through the earth's atmosphere. That is, it mast have passed
through the earth's atmosphere at a level above the region where
clouds usually form. A. Cowper Kanyakd.

THE PAST AXD FUTURE OF THE EARTH AXD MOON.

[1745]—Without wishing to contradict the probability that onr

moon may have had an extraneous origin, as your correspondent,

"Hallyards," assumes in his letter (1712), may I ask does he

really believe that its first appearance in our system falls within

the traditional memory of man ? He quotes an old Greek myth to

the effect that the ancestors ot the Arcadians inhabited a moonless

earth, and considers the attempt to give a more rational explana-

tion of the Greek text as unsatisfactory.

It is now generally admitted that the attraction of the moon is

the main cause in prodacing ocean tides. Geology gives us

numerous evidences of tidal action upon rocks aad stone far

anterior to the demonstrated age of man ; the cliffs near Tunbridge
\Yells and those on the Linfield road to Brighton are notable

instances
;
yet these, no doubt, are comparatively modern when

compared with other formations.
Since " Hallyards" has brought an ancient legend to support his

idea, by a legend let it be answered. Certain tribes of American
Indians have a tradition which tells us their early ancestors paid

occasional visits to the moon in times as remote (if the legend is

to be credited) as those of the moonless Arcadians.
AYill your correspondent explain the difference between a com-

panion planet and a Satellite '; He says :—The moon is the only
" companion planet," but admits that there are numerous "satel-

lites." I have always understood that " planets " and " satellites
"

were interchangeable terms. For instance, onr moon is onr atten-

dant " satellite," and it may be said of Jupiter and his moons, that

they form a "planetary " system of themselves.
But to the more salient points of his letter. We are told that

the blue colour of the atmosphere is due to the water it contains.

This is a common enough supposition, but in my opinion none the

less erroneous. The maximum amount of aqueous vapour which
the air will hold in suspension, in the heat of summer, constitutes,

roughly, about, a fortieth of its entire weight ; the weight of the

atmosphere is only 15 lb. upon the square inch, equal to a column
of water .32 ft. high. By dividing 32 ft. by 40 we shall readily

see that the amount of aqueous vapour intervening between ns and
space would form considerably less than a foot of water, if con-

densed ; a foot of water will not give a blue colour (" Hallyards
"

requires 16 ft.). Aqueous vapour intercepts light and gives opacity

to the air, but does not give it colour. The colour must be due to

either of its constituent gases. 5Iy individual opinion is that blue

is the characteristic colour of oxygen (" Hallyards" thinks oxygen
is red), just as chlorine is green, or bromine red.

" Since oxygen gives redness to the blood, it may be oxygen that

makes Mars so very red." This argument is decidedly faulty. With
the exception of weight, the properties of a chemical compound
are not reflected upon its elements. If this is not clear to " Hall-

yards," let him take a solution ot iron-perchloride, and another

of potassic sulpho-cyanide ; both of these are destitute of colour,

but when mixed, a blood-red colour is produced. Each of the

elements in their compounds assumes a variety of colours.

If we were to admit that the colour of Mars is due to an atmo-

sphere of oxygen, our own atmosphere would be nearly as red

—

four-fifths of it being pure oxygen ; at the same time " Hallyards "

is content to believe that our earth would appear blue if viewed
from Mars.
He speaks of "frozen" and "vaporised air" ; this, to a chemist,

is simply ridiculous, neither oxygen nor nitrogen is capable of

assuming such a form.
He discredits the theory that the moon was once inhabited,

because he can see no trace of human work upon its surface.

In a former passage he describes the persistency with which the

human race would cling to life upon a dying world ; the events

which he believes will occur upon the earth in future ages may
have already visited the moon, and the results, as seen upon its

disc, are quite compatible with what we should expect in the

decline of our ovm globe.
Is it not evident that in the desperate effort to maintain such an

inclemeutal struggle—the death-struggle of our race—much, if not

all, of the relics of our former greatness would be demolished ? I

think so. If not, it matters little ; the destructive agents of the

atmosphere are ever at work. In our changeable climate their

ravages are too plainly discernible ; if this is the work of a few
centuries, what will occur in the extent of geological time yet to

come 'f The human race will pass away ; its very work will follow in

the dim vista, slowly ; but will the elements play their parts until

chaos come again ?
' Alex. Mackie.

THE FLOATING DOME OF THE NICE OBSERVATORY.

[1746]—It may be of interest to some of the readers of Know-
ledge to know that the immense dome intended for the Nice
Observatory will not float in pure water, as 1 have somewhere seen
it stated, but in a solution of chlomre of magnesium, which freezes
only at 40° below zero centigrade. The dome measures inside
22tn. 40, or 73 ft. 5| in., and will contain a very large refractor
of IS metres long, with an O.G. of 30 in. aperture, about receiving
its finishing touch by MM. Henry, of the Paris Observatory, who
has just finished their celebrated photographic refractor.

It is to be hoped that the generous founder of this observatory
(M. Bischoffsheim) will still keep it independent of State super-
vision or intrigue, and not hand it over, as is stated his intention
is, to the French Government when once all is finished.

Williams R. Kennax.

INFINITE, GREAT AXD SMALL.

l1747j—It was certainly Mr. Proctor who observed somewhere
obiter^ writing of space, " it cannot be infinite, for"—but then my
memory fails me. I took particular notice of so decided an opinion
put forth by so high an authority.

I foresaw your comment on my remark that we cannot conceive
an3'thing less than a mathematical point ; and appreciate the colli-

sion between chemistry and mathematics. But what puzzles me is

such a question as this. Take a disk whose perimeter is a true
circle. The centre is a point. Can we conceive two ultimate
atoms (not superposed) each occupying the true centre, each eqtii-

distant from every part of the perimeter ? If not, I do not see
how an atom can be infinitely divisible ; i.e. Position seems to me
to collide, at last, with dimension. Hallyards.

MATTER FOR REFLECTION.

ri74S]—The " clock and mirror" puzzle seems to be only a new
view of our old friend, the "angle of incidence" and the "angle
of reflection." Observant reviewers know the perils which environ

the innocent lady-novelist who meddles with any " mirror " but her
own. The workings of the villain's countenance, and the trium-

phant hatred gleaming in his eyes, are watched by the hero, himself

screened from observation; behind a friendly door. Probably a less

obvious optical difficulty may find its solution in the same law. Not
only the eye of a portrait, but the painted line of moonlight on
water, appears to follow the spectator as he moves. " I can do it,"

an artist once replied to my question, " but I cannot tell you how it

is done." Q. T. V.

IS "IMMORTALITY" A FICTIOX ?

[1749]—At one of the May Meetings it was stated that one chief

cause of the success of the Indian Mission was that '' delicate,

hic':hly-educated English ladies (magic word !) left all the comforts

of their English home for the work"—let us say, applying the

poet's heavenly language, to "dedicate their beauty to the sun"
(of Righteousness).

Then yet a little while ago we saw a portent—Captains of the

Universities Eleven and Eight—going out to China, Bible in hand,

to proselytise. I could not help thinking, this is not fair
!

Let

them at least take their Darwin in the other. (We know how the

Zulus gravel'd poor Bishop Colenso I)

Nevertheless, though I argue thus, I cannot express my sense,

especially at times, of unfathomable (horizontally, without end),

dismal hopelessness—nay, despair—if we are to conclude, after all,

that the doctrine of immortality is all a farce ; that Cordelia is to

be hurried after a spasm of time into the hideous grave, to rot

!

Those homes of soul, her eyes (" heavenly orbs," indeed !) ; those

lips, too pure and royal to be kissed by the best and greatest

among men, to be gnaw'd and digested by worms 1
" Horrible,

horrible, horrible !

"*

Yet the grMvitation of scientific opinion seems to tend to the

positive, absolute denial of immortality. Is not the prospect

almost appalling if this denial shall become the world belief (or

disbelief) ? What shall we do with our churches, our cathedrals,

all this world-wide fabric of Christianity ?

Does it not seem that the doctrine of immortality—human
immortality, not the (undeniable) belief of the immortality of

the power of the I AM behind the masks of all—does it not seem

that this eternally comfortable doctrine, to us pilgrims and caravan-

journevers through the vale of tears is alone worthy of our cathe-

drals '/ You may say (I doubt vou, Mr. Editor, are of the novelist

George Eliot's opinion t), Let the churches and cathedrals become

* Cheers for Cremation

!

t Gaeas again.

—

Ed.
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schools and music sanctaaries. Music, indeed, is alone worthy to

replace the Belief ; but music itself, let alone science, mere know-
ledge (facts, facts, facts, or fragments of facts and hypotheses for

a spasm of tissue). What is even music (<.(;., the Mass in D, and
9th Symphony) without the soul of music—immortality ?

Is there, Mr. Kditor—is there not any prospect of the doctrine

being scientifically proved H You flout and scout apparitions and
the phenomena of the Psychical Society, but may we not look for

comfort in that quarter ?

On the other hand, how is it that our terrific army and apparatus
of clergy, and religion continue utterly, stolidly, grossly unmoved
bv modern science and denial ; by Schopenhauer and Darwin ? If

they are honest they dare not send the Bible to " the heathen " in

one hand without sending Darwin in the other. When ^l^ll they
cease their frightfully old-fashioned dead-dog cant and clerical

Billingsgate about " infidelity.' The word now is nothing but
tinkling brass and a sounding cymbal. It is the insult of spasmodic
impotence (like our prodigious Government's "policy"!). I

ut'erly scorn and detest it. At the same time, though I (mentally)

kick and abominate dogma (she herself, the hideous witch which
burnt poor old women and Giordano Bruno; tormented Galileo),

I yearn to see the belief in immortality proved. Without it we do
indeed feel the melancholy force of the words, "without God in

the world." Commentator.

IS DARWINISM DOUBTFUL?

[1750]—I am pleased to think that your veteran correspondent,
" Hallyards," and myself, if I may say so, would make good and
true allies. I, like him and the Darwinians, repudiate " separate

creation " (in the crude imagination and vnlgar sense of the

"isms" and "anities"—insanities!), but I am by no means so

"cock-sure" (gentle ladies, pardon the slang) as the " Selection-

arians" that we know all about it. I was looking at a worm the

other day, and I could not help reflecting : Now, is it not monstrous

to assert that the worm "acquired" (O Shibboleth!) its softness

and shape, so admirably fitting it to bnrrow into the soft earth

;

that the worm began by being hard, but, by-and-by, lo! one (or

many at once ?—Darwin does not tackle this) happened to " vary "

into a modicum of softness, and you know the rest of the

Selectionarian formula I

Has not " Hallyards " hit upon one all-important factor in the

problem ?—viz., fecundity ; and has not Darwin himself (as I said

before, I love and honour him—so we do all !) strangely lost sight

of this, as a Conservative ? He speaks of it as a Malthnsian, but

it, just it, may, as " Hallyards" points out, be the very device by
which, in the struggle for existence, species are preserved. The
lonely philosopher of the Xew World sa7S " flights of painted moths

are as old as the Alleghauies."

Then, again (a most cardinal point!), gradations (Darwin's

principle of principles, feature of features) co-esist—the short

whale with the long one, the worm with the boa-constrictor, cSsc,

ad infinitum.

May it not be—this is what I feel—thus ? There is a struggle,

but not BO much for existence as for superfluous or excessive exist-

ence. The excess are cut off, but, on the whole, there is room for

aU. (Not a sparrow falleth, &c.) I must say that I, " whene'er

I take my walks abroad," am not struck by destruction, but am
struck by conservation. The lizard, the butterfly, the worm, and

the million other dramatis personm of "all the world a stage," keep

on, and have kept on, co-existing (from the speck of jelly upwards),

earthly speaking, " from everlasting to everlasting !

"

Small, timid apes hold their own now, like so many more
creatures, simply by escaping (curious in this world how there seems
always some hole to escape into !) and multiplying according to law
{what that law is not even Darwin has made manifest).

I agree with " Hallyards " (I am sorry to be discourteous) that

yonr accomplished lady contributors seem to confound cause and
effect. That is the question I Cohmentatok.

EVOLUTION.

[1731]—I fear "Commentator" (letter 1728) is merely tilting

at windmills, for certainly no writer in Knowledge has ever repre-

sented the development theory as " selectea haphazard variation !

"

He also complains that " Miss Ballin, Miss Naden, and others

assume development, 'now in one way, now in another* ....
begging the question." It is a very convenient method of exposi-

tion, first to state (or assume) the thesis, and then to bring forward

evidence in support of it. This is what the writers in question do.

On the other hand, "Commentator" assumes that "nature" is

the " predestined development of infinite reason;" and not only

does he leave the assumption unsupported hy evidence, but what he

propounds is absolutely unthinkable. It obviously involves a con-

tradiction to assign intellectual qualities to the Unknowable Agency
that underlies phenomena. (See Herbert Spencer's admirable
article in the yinctecnth Century for .lanuary of last year.)

Moral :
—" First cast out the beam out of thine own eye ; and

then shalt thou see clearly to cast out the mote out of thy brother's

eye." T. Co.mmon.

INSTINCT OR REASON.
[1752]—A near relative of mine has a small fox-torrier, one of

the cleverest of her clever kind, known as " Teenic." A few weeks
since a little kitten was brought into the house with which two young
children used to play. On one occasion this kitten wag at tlio top
of a flight of stairs, and the children were at tlio bottom calling to

it to come down to them, but it did not understand them. Teonie,
coming out of a room into the hall, took in the situation at a glance,

and running up the stairs, she picked up the kitten by the nock and
trotted down with it to the children and placed it on the ground
before them.
A few days afterwards this kitten was scratching and clawing, in

play, at the feet of one of tho children under the table. The child's

mother scolded the kitten for doing so ; in an instant Teenie dashed
under the table, seized the offending kitten by the nock, ran across
the room with it, and threw it into the fender almost under the grate.

No orders had been given to the dog on either of these occasions,

nor had its name been mentioned or any notice been taken of it.

John Browning.

DOUBLE CONSCIOUSNESS.
[1753]—I must again enter my protest against the expression

double consciousness. Mr. Proctor in his article on Thought Read-
ing, says :

—
" My wife's second consciousness, the mind and will

belonging to the ordinarily inactive half of the cerebrum, may quite
actively have directed the planchette's career and quite uncon-
sciously to licr.'ielf." The italics are mine. Surely this is a con-
tradiction in itself. I am quite willing to admit the double brain
theory, but it seems to me as soon as the ordinarily inactive half

of the cerebrum is capable of conscious thought, the consciousness,
which is the result, is the ordinary consciousness. Why should not
the brain reason unconsciously ? What has consciousness to do with
accuracy of reasoning, or even vrith the conversion of reasoning into

articulate speech? I once stated, in a letter to Knowledge, that I was
unconscious for a quarter of an hour, during which time I conversed
rationally. One of your correspondents replied that, if I was
unconscious I could not have talked rationally, and that if I talked
rationally I could not have been unconscious. I maintain I was
unconscious. In this matter I am sole judge, and my friends

say I made use of articulate speech more or less gram-
matically. I imagine the process of articulating sounds is quite
as complicated a brain process as forming a syllogism. I am,
nevertheless, rather inclined to agree with Mr. Proctor that an
unconscious process of reasoning is the explanation of thought
reading, but probably many of our conclusions are arrived at in

precisely the same way. For instance, there is a clock on the
mantelpiece in front of me. I raise my eyes from the paper on
which I am writing, and take a hasty glance at it, and note the
time as Ih. 45m. My little boy, aged five, comes into the room,
and I ask him what time it is. He takes time to consider, notices

the small hand at 2 and the large hand at 9, and says a quarter to

2. Now, the question is, has my brain worked out quickly and
unconscioasly this problem ; or have I a thought in my brain
corresponding to every position of tho. hands of the clock, the
sight of which spontaneously produces tho thought ? Does not
this rather tend to show that unconscious thought is the result of

practice, and is more likely to be the product of the active half of the

cerebrum than the inactive one ? For instance, take the ordinary case

of two people commencing a similar sentence at the same moment,
on a subject which was not under discussion. The only possible

explanation seems to be that something has unconsciously drawn
the attention of each simultaneously to the subject. But in any
case does the second consciousness in any way simplify matters ?

According to Mr. Proctor's view, the second consciousness imbibes
the idea unconsciously, and then communicates the idea to the

first consciousness. Surely this is a case of the world supported

by an elephant, the elephant standing on a tortoise, and
the tortoise on nothing. Supposing two consciousnesses in

one person—how do these two communicate with one another
any more easily than the two consciousnesses of separate persons ?

I cannot see what grounds there are for supposing that in the

hypnotic state it is the ordinarily inactive half of the cerebrum
working to the exclusion of the other half. How is it, for instance,

that persons in the hypnotic state are able to speak ? It is almost
an undisputed fact that the faculty of speech resides in tho left

half of the brain. To acquire speech is a long and diflacult process.
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How is it that persons, whose whole life passed in the hypnotic

state may be measnred by a few weeks at the outside, are able to

carry on a conversation ?

There is a class of phenomena which seems to bear on the question.

For instance, I have an appointment at noon. About half-past eleven

I am walking conversing with a friend, and take out my watch and

look at it. Jly friend asks mo the time, and I reply by again

taking out my watch to see. There is nolnimotism in such a case,

I imagine. Is not the explanation this ? Jly attention is just a

little divided. I am listening tomy friend's conversation and following

it ; at the same time I am nervous about missing my appointment.

I look at my watch, and at once see I have plenty of time, but

notice no more. Here is another case somewhat similar. I am a

schoolmaster looking over a boy's exercise ; another boy suddenly

asks me " what is 5 times 4, sir." I answer immediately 20. In a

few seconds I say, " What did yon ask me ? " All I am conscious

of is that I have answered something, but I feel sure the inactive

half of my cerebrum has not advanced as far as this in its multi-

plication table, and, as a matter of fact, I have answered very

advanced questions in a similar manner, questions the answer of

which I have had to check on paper. For the present, I must here

leave the subject, but I hope to return to it.

Jos. W. AlEXANDEK.

CUCKOOS.

[1754]—I have not at Pomic heard the cuckoo more or less

than usual : but I never heard fewer nightingales : and was
wondering the other day if they knew it would be so cold here,

and had stopped short on the road.

You cite a rhymed proverb which should be thus :

" In April

Come he will :

He in May
Sings all day."

So "least said soonest mended" arose when we pronounced
otherwise

—

" Leiist sayed
Soonest mended." Hallyards.

COSMICAL MOVEMENTS.
[1735]

—
" Hallyards " in letter 1723, cannot conceive how a star,

journeying through space, can avoid an orbit. The Law of Gravity,

he considers, demands,—that the nearest larger body must exert a
certain pull, which, however slight, must be sufficient to give a
curvature to its progression, which means eventually, a cii'cular or

elliptical orbit. In other words : he doubts the possibility of a star

to travel in a straight line. The whole question, I think, yields to

a very simple explanation. lu practical astronomy, our capacity to

discriminate finely between a curved, and a straight line is limited.

In the first place : the orbit of a globe may be so large, that all pos-

sible investigations are confined to the consideration of merely a
small portion of its course. For example—Our sun and its entire

system, according to recent observations are travelling en tnasse,

towards a particular point in the constellation Hercules. Whether
this direction proceeds in a straight line, or whether it forms a
small portion of a gigantic revolution, cannot be ascertained, be-

catise of the magnitude of the subject, and the enormous lapse of

time which would be requisite to make decisive calculations. In
the second place : Since the ellipse of orbits vary greatly in length
and breadth, it is not only possible, but probable, than an orbit

may be so narrow in it's ellipse that it will be found impossible to

distinguish it from a straight line. If we suppose an ideal system,
in which a sidereal body passes at right angles, between two larger

bodies, these latter being of equal weight, eqtiidistant from the
first, and having motions so balanced, that the attraction felt by the
interloper is equal on either hand, this intermediate body, would
move in a straight line, with progressive and retrogade motions,
we are not warranted in assuming, that even in the vast magnitude
of the universe such a delicate adjustment dooi exist, a single grain
of sand added to either of the larger bodies, would actually give the
central orb a curved motion (in proportion to the weight added)
but—how could we guage the curvature.
Your correspondent's idea, that gravity and other kindred forces

may act only within certain bounds reminds me of the old paradox
of Achilles and the tortoise :—The warlike " son of Peleus," we are
told, once started in pursuit of a tortoise, and, although, by travel-

ling twice as fast as the slow-paced reptile, he succeeded in halvina
the distance hetwecn them at the end of eveiy second, he was never
able to overtake it. Truly : neither Achilles nor the tortoise could
attain a distance twice that which seperated them at the start.

" The strongest magnet will not attract the smallest particles of

Iron beyond certain limits " on what does he base this conclusion ?

at what distance is the compass needle unaffected by the poles ?

Many scientific men are of the opinion that the regions of space
are traversed by magnetic currents, and there is much evidence
to support this theory; Variations of the compass-needle coincide

with disturbances in the solar orb, and the phenomena of light itself

are believed by many to be associated with magnetism.
Alex. Mackie.

[I print Mr. Mackie's letter just as it stands. His dynamics
are a little funny in' connection with the body approaching the
centre of gravity of a system of two great orbs.

—

Ed.]

"THE PURE WELL OF ENGLISH UNDEFILED."
[175G]—I regret that you should have given the sanction of

your approval to the present fashionable affectation of placing the
article " an " before an aspirated " h." It may be possibly easier

to pronounce than " a," but is none the less a defiance of one of

the primary rules of English gramm.tr. What a pity it is that

just when the defective sounding of " h " is beginning to be in a
fair way of being remedied, educated men should arbiti'arily intro-

duce a fresh stumbling-block ! It only our reformers would adopt
as their basis increased " consistency " in the language, how easily

would its simplification come about. There is no reason whatever
why the " h" should not be sounded in every word in the language
except when it is impossible, namely, in the four words, hour, heir,

honour, and liouest, and even in these, public opinion might be
educated to aspirate them.
With consistence as the chief aim, other similar reforms would

soon follow. The unpronounceable "employe" and "envelope"
would give place to "employee" and "envelope," while even
" attache " and " fiance " might in time be Anglicised.

"Acoustics" would give way to "acustics," " cainozoic " to
" ca'nozoic " or " cenozoic," and " schism " and " schedule " would
be pronounced as spelt

—

i.e., like scheme.
Any number of other alterations equally easy, and only requiring

an established criterion, would also follow, and I trust your
'influence will in future be tised to help them on.

E. A. Pnipsox.

" EASE 'ER—STOP 'ER."

[1757]—In my letter "Ultra-Gas" p. 465, there is, strange to

say, only one misprint—in spite of very bad writing—but that one
is a crusher. I wrote " in certain cases there is now attraction,

now repuUion." This mtist have seemed impossible English to

your compositor, or corrector ; so he substitutes " «o " for the first

now, and nor for the second. YoiU' readers must have been
puzzled.

"Was that one of David's psalms, .Tohn?" said the parson to

the clerk. " No, indeed, sir—a something better than Bavii—'twas

a piece of my own."
There are several in "Beast-Language" p. 466, as " mere-pork"

for "more-pork," "ever" for "even"; but the worst crime of

proof-readers is the arrogant alteration of stops. There is not one
person in five hundred that can punctuate a common private letter,

either in England or France ; and I claim to be of the minority.

Punctuation is not yet six centuries old, and is a very doubtful

good, since even authorities differ on it. Lawyers never punctuate,

holding that the sense of an instrument depends entirely on the

words. Still, stops are a great help in reading; but then they
should be logically used. I wrote " The katy-did is another
example, from the insect world." Had I not wished to be as brief

as possible, I should have written " thi^ time fallen from," &c. I

economised space by omitting those words and placing a comma.
This your printer omits, thus making nonsense, because it was the

only example from the insect-world which I cited. Again, I wrote,
" Surely the first called bai-baroi must have," <tc. This is defiled

by commas so placed as to make me say that the first (men ?) were
called harbaroi. There are other stops powdered quite wi-ongli,-

over what I wrote ; but these I omit, since they only seem to show
me ignorant, and not absolutely irrational.

Misprints easily corrigible by readers may be safely left alone

but there is one in my letter (1721) "you. Sir, exorcised this as
trenching on theology." This may engender the erroneous notion

that you salute all orthodoxy with a " Vade retro, Satana" and
sprinkle it with holy water—(water is the base of ink) : even as

those Parisian lunatics, the new Antideists, who proscribe God to

the extent of fining each other for saying " Adieu !

"

I had written "excised"—"cut oat" would have been better.

I do not think excise is English in that sense ; incise is ; but decido

makes decide. Hallyakds.

P.S.—Some (c.ri. Leibnitz) hold that matter can exist without

extension. If so, there is nothing impossible in the christian

dogma of the pleni-presence of Christ's body. This, I thought,—

a

matter of pure fact—could regularly be discussed in K,\owledge.

—H.
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LETTERS RECEIVED AXD SHOUT ANSWERS.
MiiS Kate H. CiiAXm.EK. Tndoubteilly the Amnioiiiiiphonp is iu

the market, bnt I really do not know where it is sold iiiysolf. Write
to any high-class London music-sellers— Keith it I'rowse, or the like.

—M . Jackson. Streeter, the Bond-street jeweller, wrote a book on
" Precious Stones," which ought to answer your purpose.—J. JI. B.

It would really appear from your letter that the cuckoos must have
held a species of convocation about Dorking. If this bo so, it may
to some e.\tent account for their conspicuous absence from—or

silence in—other parts in the South of England during the month
just past.

—

Db. Bakn.irdo. An important engagement on Epsom
Downs on Wednesday precluded the possibility of my availing

myself of the invitation with which you kindly favoured me.
—H. B. Is V. S really one whit more genuine than v. 7 H

To ask ichy water crystallises at an angle of 60° is

to pnt an idle question. No true student of Science

ever pretends to attempt to penetrate to final causes.

—

Senf.x.

presumably the reviewer considered that all who would read his

essay would be tolerably familiar with the results of modern
criticism. I do not feel personally justified in inviting him to

repeat a notorious fact in any form of words whatever.—G. M. L.

It would be a simple impertinence to suppose that the reviewer
was ignorant of Dr. Lightfoot's essay. With regard to your second
point, see reply to " H. B." above.—An;. J. Uakvky. I'robably

owing to my own mental infirmity, I fail to follow you in your argu-

ment that if we had always been accustomed to mesmerise ourselves
" insanity, consumption, cancer, and other diseases would never have
to take itjot."

—

Db. Lewixs. Intellectually constituted as are the

overwhelming proportion of mankind, your theory would fall upon
but barren ground indeed, were I to proclaim it as persistently and
prominently as you continue to urge me to do. To give a single

illustration why : I trust to you not to mention it, bnt in strict con-

fidence I may tell you tiat I was at the Derby on Wednesday week,

and, infer alia, saw a gentleman on the course who had had a fight

\vith another gentleman, with the result that the first gentleman's

nose was bleeding copiously. Now, it strikes me that the fist of

his antagonist had a verj- objective existence indeed for him, and
that had I (of course, at the risk of having my own head punched)
assured him that his unpleasant condition was wholly subjective,

and had its beginning and ending in his *' Ego," he might have
doubted my sanity, had he done nothing worse.

—

General Babbage
points out that the entire sum spent by the Government in connection

with calculating machines went in the construction of the Differ-

ence Engine, and that the late Charles Babbage developed the

Analytical Engine entirely at his own cost and charge. Whether
the country ever obtained anything in the slightest degree equiva-

lent for the very considerable sum expended from the National

Exchequer is a point on which General Babbage and I must agree

to differ.—J. Cliffobd Williamson. I know nothing whatever of

theaddress of the maker of the " Hand-grenade Fire-extinguisher."

—H. R. Shakmax. Received with thanks.

—

Hallyjkds. If I

"have fetched a lusty blow," (ic, it was done unintentionally. I

am not in the least a man to "cry stinking fish," which I should

assuredly have done had I fetched the blow in question. I

entirely agree with the spirit of your letter, even if I do not insert

it.—CoMMEXTATOB. Letters will appear. Thanks for very

picturesque photograph.—-Sexe.x. As there is really nothing in

the very interesting account you send which might not with

advantage appear in print, why not ask the author's permission to

publish it ?

The following paragraph, which has gone the rounds of the

papers this week, forms a fitting sequel to our article in No. 18G on
" Overhead Electric Wires "—" The Press Association states that

the Government do not intend to follow up the recent report of the

Select Committee on Overhead Wires by any legislation, consider-

ing that the recommendations passed by the majority of the Com-
mittee were impracticable, and would invade private rights to an
extent for which the Government cannot make themselves

responsible." And the following extract from the Electrical Review

is typical of many notes which have appeared during the past five

years or so, and forms a striking comment on the assertion that the

danger from overhead electric wires is very small, and has been
greatly exaggerated :

—" A telephone lineman had a painful expe-

rience the other day at Philadelphia. He was on a pole, tightening

wires, and imagining that in the daytime the electric light wires

were free from danger, he caught hold of one, the result being that

he received a shock which rendered him insensible. Ue hung on to

the wire until his fingers were badly burned, when he fell and was
caught on a wire by the strap of his climbers. He remained sus-

pended in the air, head down, for several minutes, when he was
rescued and taken to a hospital, where he was restored to conscious,

nesg. One finger was burned entirely off, and another and the

thumb were amputated."

<J^ui' aaill)i2ft Column.

By Five of Clubs.

REASONS FOR THE ACCEPTED ACE LEADS.

TT^ROII a long suit, or in the case of a forced load from three

P cards, headed by Ace, Ace is only played in two cases, viz.,

from Ace to Five at least, not including tho King, and from Ace,

Queen, Knave, with or without others.

It is easy to see why Ace should be led, .as a rule, from Aco with

four more cards. The objects of tho jilay from a long suit arc first

to make as many tricks as possible in tho suit, and socomlly to

establish the suit' Now, if a small card is led from a Uvo-card suit

there is a considerable chance that the Ace will bo ruffed. The odds

are, indeed, in favour of the suit going round twice. If the reader is

very anxious to know what the chances are, let him rejoice in tho

following statement:— There arc 2',)0,884,H98,30l possible ways
in which the cai-ds of a suit may be so arranged that one

player has five, and there aro only two kinds of arrange-

ment by which one player holding five, each of tho others may
hold two at least, viz., by tho renuiining eight cards lying 3, 3,

2 in the other hands, or 1, 2, 2. Now tho actual number of ways
in which the former arrangement can bo obtained is 98,531,079,072;

while the other arrangement can be obtained in 07,182,320,040

ways ; hence the arrangements by which all the three other

players will hold at least two cards of the suit are 105,710,405,712

in all, or considerably more thari half the total number of arrange-

ments possible. Jlorcover, of the remaining arrangements, by
which the suit will run shorter than two cards in one of the other

hands at least, nearly one-third put the short suit in partner's

hand, who would not ruff. The arrangements by wliicli the other

eight cards are distributed in the other hands, so that one hand
has less than two, are : First, 4, 3, 1, in the other handp,

which can happen in 82,111,732,500 different ways ; secondly,

5, 2, 1, which can happen in 20,154,697,992 ways; thirdly,

4, 4, 0, which can happen in 7,895,358,900 ways ; fourthly,

5, 3, 0, which can happen in 5,084,058,408 ways ; and
lastly, 6, 2, 0, which can happen in 4,134,297,014 ways.

One-third of these cases, which amount to 119,980,744,874 in

all, are favourable. The remaining cases, of course, viz., where
the eight cards are distributed 0, 1, 1, or 7, 1, 0, or 8, 0, 0, in

the other hands are all unfavourable, they amount severally to

4,478,821,674, to 089,049,504, and to 17,876,428. Adding these

three sets to two-thirds of the preceding five sets, we get

85,172,910,922 unfavourable cases in all, or less than one unfa-

vourable case in three. Vet tho chance which exists that the Ace
will be ruffed in nearly one case out of three is too great to be un-

necessarily risked. By leading the Ace at once, and then a small

card, the Ace is almost certain to be made, and there is a good
chance of so far exhausting the suit that either the command will

remain with the original leader, or a third round taken out by
partner will leave him with two long cards in the suit, which, when
trumps are extracted, will be as good as trumps, or may be effec-

tively employed in forcing out trumps.

The lead from Ace to Ace, (^ueen. Knave, with or without others,

is obviously good ; for after the Ace has made, one or other of the

Queen-Knave sequence can be led, forcing out the King, and then the

suit remains in all probability established. If partner holds the

King guarded, he would probably not play it on the Queen, unless

he saw that it was absolutely essential ho should give his partner the

chance of leading the Knave, when he would take the trick with

the King and lead the little card. Usually, however, he would re-

frain from taking his partner's trick ; and thus if the leader had
originally five cards in the suit, his long suit would be blocked. To
avoid this it is customary to lead the Knave from the Queen-

Knave sequence, after Ace has made, when the suit was
originally Ace, Queen, Knave, and two others at least. Then
partner puts on the King, and the long suit is prac-

tically established. Of course, if beside the Queen and
Knave, the leader holds the Ten, he leads that card instead

of the Knave, where he originally held five, the Queen, however,

if he only held the Ace, Queen, Knave, and Ten. The principle is

obvious, though it may be remarked that many players doubt the

wisdom of tho convention by which Knave, or lowest of Queen-

Knave sequence, follows the Ace when the original hand contained

more than four cards. Cavendish was led to suggest the innovation

by observing the bad effect of his own play on one occasion when,

as partner to a player who followed Ace by Queen, he played his

King's solitary guard to the Queen, and had then to capture the

Knave without any power of giving his partner a lead again, by
which the two long cards in the suit would have been available for

two tricks certain.
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<2^ur CbrefS Column.

By Mephisto.

PEOBLEM Xo. 15S.

By B. G. Laws.

Black.

^'^ f
1

M

WaiTB.

White to play and mate in three mores.

XoTE.—Problem Xo. 157, White to play and mate in three mores.

An' amusing skirmish, -which was recently plaved :

—

Ieregclae Defenxe IX THE Algaiee Gambit.



Junk 19, 1885.] KNOWLEDGE 515

AN ILLUSTRATED

.iAGAZINE OF SCIENCE
PlainlyWORDED -exactlyDescribh)

LOXDOX : FRIDAY, JUNE 19, 1885.

O0NTRNT8 OF No. 190.

PAOB
To Strenethea the Arms. Br U. A.

Proctor 515
Tboaght and Laof^fuage. XI. By
AdaS. BaHin 515

Great Waves. Bv R. A. Proctor ... 617
Our Household iDsects. (lUua.)

Bv E. A. Butler 51S
Nervous Exhaustion : Treatment.
Bv Edwin Wooton 519

Dk-keos and Thackeray. Bv B. A.
Proctor '. 520

Irish Seaside Resorts. By Percy
BusseU 520

?AaB
\Vat4.-hmaktDg at the Inventions

Ei;hil)ition. {Ilhis) 522
Noberfs Kuline Machine. By John
May all, junior 523

On Certain Corruptions of English.
By '* Ilallyards" 52^

Automatic Cotton Picker. {IZitts.) .'»24>

Editorial Gossip 527

Reviews 52>S

Face of the Sky. By F.R.A.8 529
Correspondence 529

Our Inventors' Column f^'-iS

Our Cbesfl Column 535

TO STRENGTHEN THE ARMS.
By Eichard A. Proctor.

THE SHOULDERS .\ND UPPER ARM.

(Continued from page 496.)

FLINGING the hammer, or any other weight which can

conveniently be flung hammer-fashion, is capital

work for the muscles of the upper back, and the inner

portion of the triceps, while the weight is being swung
backwards ; in delivering the weight by swinging it up-

wards and forward?, the muscles over the shoulder and

the deltoid are brought into play still more eflectuall}'.

Exercises in which the arms are flung horizontally back-

wards are good for the muscles at the sides of the shoulder.

The action in delivering the broadsword cuts five and six

is what is specially to be aimed at for these muscles.

These cuts as delivered in the cavalry sword exercise—in

which the body is swayed over (the legs somewhat apart)

to the right in delivering cut live (from right to left) a!.d

to the left in delivering cut six (from left to right), while

the body is held vertically in delivering cut seven (down-

wards, as the enemy's crest)—are still more useful for deve-

loping the .shoulder muscles. In fact the whole of the

cavalry broadsword exercise, as practised on foot, the legs

a little apart and the body swaying from .side to side

between cuts one and two (slantingly downwards), between

cnta three and four (slantingly upwards), and between cuts

five and six (horizontal), is splendid for the right upper

arm and shoulder. It comes rather awkwardly at first

to most persona to go through the same exercise with the

left arm ; but after a while it is easy enough ; and un-

doubtedly both arms should be exercised equally in this

way, if symmetry of development is required. It aflfords

good exercise to go through the broadsword exercises both

for infantry and cavalry, with a light club, say six pounds,

instead of a broadsword, fir.st with one arm, then with the

other. It is particularly hard work to check stroke seven

at the right time, if it has been given with the full swing

of the club.

Rowing is a good exercise for the shoulder muscles, but

tends to round the shoulders forward, and should be cor-

rected by the frequent use of exercises such as those just

described. The snsie remark applies to lifting work, which

is ai)t to injure the shapeliness of the back. There is good

work for the shoulder muscles in gardening, al.so, but it

must be corrected by work tending to tiirow th(! shoulders

back. Swinging the clubs well back so that in their swing

they come almost to touch tlus calves, as already described

for another purpose, is an excellent corrective for all such

forms of exercise as tend to warp the shoulders forward.

For the deltoid muscles, over the top of the shoulder,

there is no better exercise than climbing up a ro])e. But
this work, like that of drawing the body u)) to ii cross bar, is

too severe for the lax muscles of the untrained. It sliould

be preceded by steady woik, uplifting weiglits by a down-

ward jiuU, as by hauling on a rope passed over a pulley or

a horizontal l)ar overhead. You can make half yoiir weight

serve for lifting practice by sitting on a crossbeam attached

to a rope whicli passes over a pulley. Hauling on the free

hall' you seem to lift your whole weight ; but in reality you

only lift half, though you raise the whole. This may sound

somewhat parailoxicul, but if you ccmsider how when thus

raising the body by hauling on a rojie the weight is divided

equally between two ])Oitions of rope, one held by the

hands the other attached to the cross-bar on which you sit,

you will see that the hands sustain in reality but half your

weight. Note also the evidence derived from the rate at

which the body rises. If you haul in two feet of rope

the supporting rope is shortened by two feet, but this

shortening being equally divided between the two portions

of the ro|ie, eacli is shortened one foot which is the dis-

tance by which the body rises. By practising ou the half

weight daily you will soon be able to lift the whole weight

as in climbing. If, however, you have opportunities for

either exercise, be very careful when hauling up the weight

by a r< pe passing over a pulley that the rojie is of adequate

strength, and that it runs truly and freely over the pulley ;

a hitch when you are several yards above ground is an

awkward and annoying coiilre/empa.

A man in good condition ought to be able to lift his

body steadily by the action of the arms till the chin touches

the knuckles, then lowering himself, then raising himself

again, and so on, ten or twenty times. With practice and
training, one arm will litt the body easily. Athletes can

lift the body from a single finger ; but those for whom I

am writing may be content without achieving that feat.

Holding out weights at arms' length, in front and on

either side, and swaying weights (dumb-bells preferably)

from the front to either side, the arm remaining all the

time horizontal, will be found good exercise for the muscles

on the front and side of the shoulder. Putting up a weight

from the shoulder is better exercise for the arms than for

the shoulder muscles ; but is good for correcting the efl'ects

of too much exercise in lifting weights.

Boxing and single-stick are alike excellent for the

shoulder and upper arm muscles. Broadsword and single-

stick with the hanging-guard, now always used in England

(in America the old-fashioned inside guard is still in vogue),

are better for this purpose than fencing. But all such

exercises are good for the shoulder muscles. It is a pity

they are one-sided, though that can be corrected at the will

of the players.

(To be continued.)

THOUGHT AND LANGUAGE.
By Ada S. Ballin.

XI.

rpHE study of the devf lopment of gesture language in

.L the dtaf and-dumb is of peculiar value in regard to

language in general, because every deaf-and-dumb child to
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a certain extent creates his own language, and we can
therefore observe its growth.

There is a widespread but very erroneous belief that

deaf-and-dumb children are inferior in mental capacity to

other children. This belief probably arises from the fact

that there are children who are dumb from deficient intel-

lect ; those who are dumb from the loss of hearing are,

however, usually as clever as other children of their age.

They live in a world of their own from which all sounds
are cut off, a world of sights and touches, tastes and smells;

and as far as their senses can be utilised they make use of

them, and are keener observers than others, because they
can only trust to their own observations. Whatever ques-

tions may arise in their minds they have to solve for them-
selves, while their hearing and speaking brothers and sisters

are too often content to accept hearsay evidence instead

of reasoning for themselves. The knowledge of the
untaught deaf child is limited to his own crippled sense
impressions ; he can know of nothing which he has not
actually experienced ; whereas a hearing child in the
language it learns is presented with a whole system of
philosophy, the stored-up learning of countless generations.

The deaf infant makes its wants known instinctively by
cries and other signs, precisely in the same way as an
ordinary infant. As it gi'ows older its sensations are
expressed like those of other children. We can tell by its

actions whether what it touches, smells, or tastes is

pleasant or unpleasant, and if what it beholds causes it

astonishment, fear, or pleasure. The natural expressions
called forth by certain feelings are interwoven in the
child's mind with the things and actions which cause them,
and become in time signs of these things and actions, so
that the expressions may be assumed for purposes of
communication. The facial expression of the deaf mute
plays the same part in his language as the tone of voice in

which a hearing person speaks. The deaf child imitates
nature and its parents in actions, the hearing child in sounds
as well as actions. All congenitally deaf children use the
same natural sign for expressing the same idea. They
manage to make themselves perfectly understood by point-
ing at things, while, when the objects of discussion are out
of sight, they describe them pictorially. When thirsty, the
deaf child touches its throat and stomach, and acts
as if gulping down liquid. If its head aches,

the hand is pressed to the painful part. A man
who had been marked by smallpox is mentioned by
touching the face at various points with the tip of the
forefinger. These children make themselves a language
which all have in common ; but it depends on the intelli-

gence of the individual and on its surroundings how far

this shall be developed in his case ; the more intelligent a
child naturally is, the more characteristic and special is the
sign which he adopts to convey his meaning to others.
The deaf child's dictionary is made up of aspects and
movements. For him the cat is the animal that scratches,

an attribute common to all cats ; the worm is the wriggler;
the bull, the tosser ; the bird, the flyer ; the stick, the
striker ; the tailor, the sewer ; the oven, the thing that
makes you draw your hand away quickly. Thus move-
ment is what first and most powerfully impresses him ; but
he soon begins to distinguish colours. To express his
appreciation of them, he falls back upon his early impres-
sions, by which colour was associated with certain familiar
objects; thus anything nd is like the lip, green like grass.
Form is described by movements of haiids and arms ; for
round, a circle is made in the air. To express tree, the
child stands up stiffly, with his arms stretched out for
branches. Some characteristic part is frequently taken to
signify the whole thing ; for donkey, the hands are held

upon each side of the head, to show that it is " the animal
with long ears." Five fingers placed in a group may be

used to mean a bundle of sticks ; the hand held flat before

the face means mirror : while one finger held up straight

is a candle. The deaf child makes up his language from
his various observations of nature, animate and inanimate,

and the origins of his signs or names may be classified as

follows :

—

1. The characteristic movements of the objects, as pea-

cock—-the animal that struts.

2. The uses to which the object is put, as butter—what
is spread on bread.

3. The occupation of the person indicated : doctor—the

man that feels one's pulse.

4. Representation of actions to which certain things

are habitually subjected : money—that which is counted

out.

5. Representation of the effects produced on men and
animals by the objects : the sun—what makes one blink

;

pepper—what makes one sneeze ; brandy—what makes
people drunk, the characteristic rolling about being imi-

tated, after the sign of drinking has been made.

G. Individuals are represented by characteristic marks :

at one school for the deaf at which I visit one of the

teachers who has a prominent nose is always indicated by
the sign for a large nose, the child applying his hand to his

own. One man is the " fat man," another the " thin."

7. In a similar way, names are applied to classes having
similar characteristics : A criminal is the man whose hands
are bound ; a clergyman—the one who wears a white neck-

cloth and long coat.

S. The manner in which things are prepared for use : a

match is indicated by imitating the action of striking one
;

wine by acting as if pouring it out, and drinking it with a

smack of the lips.

9. The form or appearance of things is shown : for vind-

miU the shape of the building is shown with the hands and
the action of the sails with the arms.

10. People and things are represented by the places in

which they are generally found : hat—what is put on the

head ; sword—what hangs by the side ;
grandfather is

mentioned by pointing to his chair.

Curiously enough, deaf children frequently indicate

animals by imitating their characteristic sounds. By
imitating those movements of the vocal organs which in

the animal produce these sounds, they themselves reproduce

them, although unconsciously, since they have no idea of

what we call sound. Upon this peculiarity is based, to a

great extent, that admirable system of teaching " the dumb
to speak," to which I hope to refer hereafter. A case

of great interest in this connection is mentioned by
Eschwege,* who, speaking of a rest during a journey in

the interior, says :
— " I was occupied the rest of the day

in quail-hunting and in making philosophical observations

on a deaf and-dumb idiot negro boy about thirteen years

old, with water on the brain, and upon whom nothing

made any impression except the crowing of a cock, whose
voice he could imitate to the life. Just as people teach

the deaf-and-dumb to speak, so this beast-man, by observing

and imitating the movements of the neck and tongue of

the cock, had in time learnt to crow, and this seemed the

only pleasure he had beyond the satisfaction of his natural

wants. He lay most part of the day stark naked on the

ground, and crowed, as if for a wager, against the cock."

The deaf-and-dumb child qualifies things and their con-

ditions in the same way as he names the objects themselves.

Of adjectives of colour and form I have already spoken.

* " Braailien," Part I., p. 59.
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Size he describes by measuring with his hands and arms, or

njarkinsj, as it were, on his own body the length, breadth,

or thickness of the object in question. Movement and
direction are shown by drawing a line with one
finger along the left arm. J/ollon; he feels with
the index and middle finger of the right hand
in the hollow of the left with an inquiring

look ; ioTjfat he moves the same fingers over the inner

surface of the left hand, which he holds tlat. Smooth, the

fingers of the right hand are moved quickly to and fro over

the back of the left with a pleased expression. For rontjli

they are scratched over it, as if with difliculty. Stiff, the

arm and fingers are hold as if still', or au action is made as

if breaking a stick iu both hands, with a fear that splinters

may fly in the face. Emptij, the hollow of the left hand is

made to represent a vessel, which is turned once or twice,

the right index is pointed into, and the head shaken. For
wind, irindy, the deaf mute blows into his right hand. For
straight, a straight line is drawn in the air. For crooked,

a crooked one. Dry, the action of powdering a very dry
plant between the hands is imitated. Much, the hands are

brought together several times in the air, as if holding a

quantity of something. Little, the tips of the thumb and
index of the right hand are rubbed lightly together. For
old, wrinkles are traced on the face ; whereas youn;/ is

indicated by the apparently smooth chin being felt with

the finger and thumb of the right hand, and a cheerful

look. For hard, the right fist is struck on the knuckles

of the left hand ; while for soft the ball of the left

thumb is touched with the right index. Heavy is

mentioned by the apparent attempt to lift something
beyond one's strength ; for Uyld, the movements of raising

something easily are imitated with a smile. For ///, the

pulse of the left hand is felt with the right, and the face

expresses trouble. Well, cheerful, pleased, sorry, un-

happy, repentant, and all other shades of feeling, are, as I

have already said, indicated by the facial expressions

which ordinarily accompany and are produced by them.

When the adjective strong is required, the fists are clenched

and the muscles made tense, with the figure erect ; while

weak is shown by a general relaxation of the muscles.

Cold is, of course, expressed by a .«hiver ; but a more com-
plicated gesture is used for loarm. The deaf-mute breathes

into the hollow of his right hand, which is then rubbed

gently on the right cheek, while an apjpearance of well-

being is simulated. For hot, however, imaginary perspi-

ration is wiped from the forehead with the right hand
with an appearance of discomfort.

GREAT WAVES.
By PvIchaed A. Proctor.

CAPTAIN PARSELLE, of the White Star steamship

Adriatic (if any ocean steamship can be still described

as belonging to any company and not chartered by the

British Government), has related recently some surprising

experiences of his own in regard to great sea waves. He
properly explains, by the way, that it is absurd to speak of

the great wave which recently struck the Germanic, of the

same line, as a tidal wave, though he seems somewhat in

the dark as to what a tidal wave really is, describing as a

purely tidal wave one which he once saw running up the

mouth of the Ganges, which probably was not a tidal wave
at all. Moreover, he says " meteorologists (!) describe

tidal waves as waves only occurring in bays, firths, and
rivers, so situated as to be peculiarly susceptible to the

influences of the moon and of gravitation," which is

incorrect A tidal wave is a wave raised by the gravi-

tational action of the sun or moon, or both, and is only
noticeable at shore lines, when the varying height of tlie

water can be recognised ; but tidal waves traverse the
whole ocean. The term is ajiplied incorrixtly to any wave
running in on a shore line, though some waves so ob-

served have had their origin in subterranean disturbances,

as in the case of the great waves which traversed the
Pacific and Southern Oceans, after the Peruvian earth-

quake in 18G9. Of course, the use of the term tidal wave
in regard to waves such as struck the G'erinanic in mid-

ocean, is still more improper, because while a sea wave
running in on a shore-line dues, in that respect, resemble a

true tidal wave, a wave encountered in the open ocean

cannot by any possibility be of tidal origin. As Captain
Parselle explains, such monstrous waves as are occasionally

encountered in great storms result from the casual com-
Viination of several great wave disturbances into one. He
gives the following account of a tremendous wave which
he himself encountered. The time was evening. He
was a few hours out from London in the English

Channel, in a 900-ton ship, of which he was the chief

officer. The sky was murky, but not absolutely cloudy,

and the Channel waters were calm, though there was a

fresh breeze blowing from the west at such a rate as to

compel them to sail vmder a reefed mainsail and double-

reefed topsails. On their lee was a brig. " My cai)tain

and I," says Captain Parselle, " were standing on deck.

I had given orders for the watch to be called, and they
were then assembled on the poop deck. The captain said,

' Mr. Parselle, I think the lighthouse ought to be visible

by this time,' meaning the Eddystone. ' Suppose I go
aloft and look,' I answered. I went up the rigging till I

got about 60 feet aloft, and suddenly, when just in that

perilous position, I heard a terrible shout from the deck.

I looked down to see what was the matter, and just as I

did so a mountain of water struck us amidships. It

picked me right off my feet, and hurled me clean through

the rigging, and flattened me against the mast, whence I
fell into the maintop. The rest of what happened I dis-

covered after my recovery. The wave took off every strip

of rigging and canva?, all the yards, boats, and arms, and
left the ship with only her masts standing. We ran back
to the Isle of Wight, and anchored in the Solent to ascer-

tain the extent of the damage, and then we discovered the

most wonderful thing of all. The ship had been sheathed

with copper, and that wave had stripped its top sheet off

for eighty feet of the ship's length, and just as cleau as a

mechanic's shears could have done !

" The brig which had
been lying to leeward had been stripped clean to the deck,

masts and all—as clean as if an army of carpenters had
been at work. The watch had been swept overboard, and
every man of them lost. A sea wave such as this is as

distinct from the sea waves ordinarily encountered as a

cyclone from an ordinary wind storm.

—

Neiccastle Weekly

Chronicle.

In freshly-fallen hailstones in the department of the Loire, M.
Boussingan'lt has observeil a temperature of — lO'S", wliile that of

the surrounding air was 26". Other observers have noted temper.a-

tures of —9°, —4°, and —2°.

The Stokea-Watson Spark apparatus for showing the combustion
of metals under the microacope, by the passage of the electric spark
through them, made by Messrs. Watson & Sons, of High Holborn,
from the design suggested by Professor Stokes, was exhibited by
Messrs. Watson at the Conversazione of the Royal Society,

Burlington House, on May G, and again by them on Friday, June 5,

at the Royal Institution. It is a most interesting apparatus, the
different metals in combustion showing most beautiful colours, and,

as the apparatus can be added to any ordinary microscope, no
doubt it will become very popular.
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OUR HOUSEHOLD INSECTS.
By E. a. Butler.

COLEOPTEKA (conlinued).

BELONGING to the same femily as the Bacon Beetle,

are a few other insects that SDmetiiues augment our

household fauna. One of these, called AUdijcims pellio

(Fig. 1), i.s very mucli like a small Dermestes, both in form

and in life history. It is a bl^ck insect, about j inch

long, with a small but bright white spot (compo.sed of

hair») nearly in the centre of each elytron, and also three

similar but less brilliant ones on the hinder edge of the

thorax, of which the centre is the most conspicuous!.

There is also usually a slight indication of a second and
much smaller spot on each elytron, placed nearer the thora.x

anil more at the side than the two bright silver points

before alluded to. Of course, all these spots, being simply
coiiipo.-ed (if hairs, easily become obliterated by the wear
and tear of iite, friction against obstacles causing their

speedy abrasion.

Fig. 1. Attagenus pellio.

This insect is of very similar habits to a Dermestes,
and in domiciling itself with us may generally be regarded
as being engaged in fur-hunting. The name "pellio,"

•which is Latin for a " furrier "—a preserver of and dealer
in furs— is somewhat contradictorily given to this destroyer
of such wares. Linne, who says that it will sometimes
entirely stiip a fur garment of its hair, accuses it also

of attacking the household stores of food, and, besides this,

it is occasionally a nuisance in natural history collections,

and has sometimes eaten holes in carpets. Its larva is

closely covered with reddish-brown hairs, which give it

a shining, silky appearance, and it has a long brush of
hairs at the t»il.

Our last representative of this family is a much smaller
insec-t, which has nevertheless rendered itself notorious by
its invasion of museums—a fact, the memory of which has
been perpetuated in the second iialf of its name, Anthrenns
mnsfeoriim. It is a short, oval insect, about one-twelfth
of an inch long, prettily sprinkled with variegated scales,

which give it a mottled appearance, the pale ones on the
elytra being distributed in three more or le.ss distinct,

irregular, transverse bands. The scales are pretty objects
for the microscope. They are triangular in shape, and, of

course, atttched by the apex of the triangle, and their
jirincipal colours are very deep brown and pale yellowish
white. On their removal, the whole insect appears black.

In the power of feigning death, by bending the head
under and packing up the legs (Fig. 2), this insect is quite
equal to the most obstinate of its allies. The larva is

hairy, like that of Di-rmestes, but, of course, much smaller.
Its haiis Hie in bundles, and at its tail are a pair of tufts of
larger i-ize

; when it is at rest, these two are laid along the
back, but, when disturbed it erects them, and spreads them
out like a coup'e of shuttlecocks. On account of its hairy
nature it, is a very slippery creature, and this, combined
with it.s smdl size, makes it a difficult captive to hold, and
enables it easily to sli]) between the fingers. It is nearly a

year in attaining its full size, though not equally vigorous

during the whole time : it is much more active in summer
than in winter, and feeds chiefly during the warm weather.

At length, after several moults, the time for pupation

arrives ; the last larval skin, however, is not .thrown ofl' as

its predecessors have been, but, a slit having been made
down the back, the insect liecomes a chry,salis inside the

hairy shroud, from which, on attaining its final form, it

makes its exit at the aforementioned slit, leaving its last

two coverings one inside the other.

Five species of Atit/irenus are known as British, and it

is curious that the perfect insects frequent living flowers,

especially those of the Umbellifer;e, in which they may
sometimes be found gregariously. The larva of A.

musworimi, however, feeds upon skins, hairs, feathers, and
other dried remains of animals, though it is difficult to

understand what temptation there can be for an insect's

taste to oscillate between fragrant and aromatic flowers on
the one hand and evil-flavoured and malodorous animal

remains on the other. Apparently, however, it is not

much affected by smells, for the powerful odour of

camphor, which is destructive to many insects, seems not

to incommode it at all ; and, therefore, the keeper of

natural curiosities will not permit himself to be deluded

into the persuasion that all must necessarily be right with
his collections if he has but applied camphor to them after

the usual manner. This is no effectual preservative

against Anthremis ; in fact, the wretched little creature

has actually been found snugly nestling under the very

camphor that had been inserted for its destruction, in

utter scorn of all such precautions. Its smaller size, too,

renders it a more difficult enemy to guard against than
Dermestes, as it can both enter through smaller interstices

and is less conspicuois, though not less destructive when
once au entrance has been effected.

Fig. 2. Authrenus musaiorum, as

it appears when feigning deatli.

Fig. 3. Mycetaea hirta.

.Still keeping to the great section of the Clubhorns, we
come now to a minute insect called i^IyceUfa Itirta (Fig. .3).

This little creature has been at times bandied about from
one family to another and its true location is difficult to

determine. It is only -^^^ in. long, of a pale chestnut colour,

with rows of large and deep (comparatively) pits or
" punctures " on the elytra (the word puncture.", as used

in entomology, does not imply complete perforiition, but

merely indicates sudden and minute depressions, usually

circular in form) ; the whole surface of the insect is beset

somewhat scantily with long coarse hairs, which stand out

like a chevaiix-defrisn all over its body, and have gained

for it the name of hirta, "hairy." The thorax seems as

though its lateral edges had been turned up, folded back,

and fastened down along the sides of the dorsal surface,

somewhat as the edge of a piece of needlework is folded

over to make a "hem." It is obvious, when one remembers
the small size of the insect, that none of these peculiarities

can bo seen without the aid of a lens.

This little insect is an inhabitant of old wine-cellars.
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where it fwds upon the fungoid incrustations on the walls,

and, according to some, also attacks the corks of the

bottles ; some peopl'^, however, believe this last charge to be

unsubstantiated, considering the real damage to have beeu

done by other insects found in the cellars, in which case

2Ii/c€taa has got into evil repute through association with

evil companions. Its larva is a whitish, lleshy grub, with

six small legs in front.

In its cellar experiences, this insect is often accompanied
by other minute beetles, especially certain tiny yellowish-

brown ones of the genus Cri/]itoj</uigH.-<, a word derived from

the Greek, and signifying an " eater in concealment." This

is a large genus, and a very puzzling one, on account of the

great similsrity of the species. They may easily be distin-

guished from other small, similarly-coloured beetles by the

fact that the lateral edges of the thorax are produced into

tooth like pix>jections, which diti'er in shape and position in

the diflerent species, but are almost characteristic of the

genus as a whole.
{To ie contiiiued.)

NERVOUS EXHAUSTION.
By Edwin Wooton.

( Continued from p. 502.

)

TKEATSIENT.

THE producing causes must be found and abolished. If

the nervousness result from the use of tea, cotiee, or

alcohol, substitute for these drinks cocoa, chocolate, milk,

and at convenient times of the day oatmeal porridge. If

the agent be tobacco, this must be abandoned. This altered

dietary and method of living must be maintained until the

patient has fully recovered his health, when, if he possess

sufficient strength of mind not to abuse the articles men-

tioned, he may resume their use in a sparing manner.

But let him understand that at the first renewed symptom
of nervous disorder, he should at once abandon that which,

whether from his repeated folly of excessive indulgence in

it, or from his peculiar susceptibility to its influence, is very

evidently antagonistic to his constitution, and the name of

the particular " that," his common sense should readily

give.

The intoxicating drinks to be particularly avoided by

nervous sufferers are those containing the largest percentage

of alcohol ; these are the spirits. While, on the other hand,

the least injurious intoxicants are those whose alcoholic

percentage is small

—

i.e., stout and ale.

The active principle of malt is named Diastase. This

will digest farinaceous food, and hence, as a medicinal agent

in certain forms of indigestion, it is of value ; besides which

it is nutritious.

Under the name of Conroy's " Malt Coffee," there is

manufactured and sold a mixture containing, as the name
implies, both coffee and malt. Those who have taken coffee

to excess and cannot make up their minds to totally re-

linquish its use, should drink the preparation I have

named.
It very frequently happens that nervousness jjroduced

by the consumption of tobacco, arises not from the (juantity

but the quality of the article so consumed. That some
tobaccos are mild and others strong is known to every one,

but when smoking is coudemned as hurtful to all persons

practising it, few consider that the injurious efiects of the

practice depend on the quantity of the active princi))le in

the tobacco, and that it is possible for one pipeful of the

latter to contain more poison than six of another tobacco

having a lesser strength. The same considerations apply to

cigars.

The smoker, thou, who finds himself unable, without
enduring actual misery, to altogether give u|) his beloved

habit, even for a few weeks, should reduce the amount of

tobacco he consumes to the snialh st allowanct^ with which

ho can content himself, and it should be of the very

mildest possible quality, and ])ure. Self deception will

bring its own punishment ; every man in such a case as

I am considering is thrown back on his common s('U>-e,

which dictates that lie should do himself justice, and afford

his body opportunity for the recovery of its health.

Cold bathing should be undergone daily before breakfast,

and the body be afterwards rubbed till it glows. If the

means are at hand, a shower-bath may be taken twice or

three times weekly ; and once a fortnight, until the rccuviry

ot health, the Turkish bath may be employed. These

rules are not intended for the guidance of very debilitated

persons. These need special treatment, and should seek

personal advice. Exercise is of service, esjiecially if taken

early in the d;iy. Sleep—that is, rest of brain— is essential.

Every nervous patient should have at least seven hours

—

eight is a preferable number. During repose, repair in the

nervous .system is in excess of the waste—hence its value.

With reijard to the therapeutic treatment of nervousness,

the subject is so essentially scientific that no patient whose
ailment is in any wny advanced would do well to attempt

self-cure. In trifling or incipient cases, all that is required

is an abandonment of the producing conditions, and, even

when the disorder has made some progress, a general atten-

tion to dietetics—that is, proper food, drink, exercise,

irleep, and bathing—will generally result in the re-establish-

ment of health. But, these measures failing to remove
the syuiptoms the sufferer knows so well, he should not

attempt to be his own doctor, but take professional advice,

which, while identical with the princijiles known to every

neurologist, will be by the practitioner modified to the

special case presented him.

If the siifi'erer cannot sleep at night, let him shun every

preparation of opium, for the use of this drug will in-

evitably still further weaken the nerve centre.s. The head

should rest on a hiyh pillow, and the bed coverings be as

light as possible. The only drug for procuring sleep the

patient can with safety use is bromine. He may take it in

the form of solution of bromide of iron, of which thirty

drops in water immediately before retiring to rest will

suffice. A still better preparation is the proprietary article,

bromide of phosphorus. If sleep does not follow the use

of these drugs, it will be better to seek advice suited to the

particular case.

We have no more potent agent for the cure of nervous

disorders than electricity. In the hands of a skilled

medical man or physiologist, it proves itself to be, although

not life, one of its physical fictors. But, in the hands of

an incompetent person it is death; and many have hitter

cause to lament their rashly playing with, or having had

played upon them, this terrible invisible agent.

Electricity, it may be explained, should, when used, be

applied along the course of certain nerves, in certain direc-

tions, and at particular parts of the body's surface, and
especially of the sjiine, where the seat of government of

jiarticular actions is situate. This being so, and the situa-

tion of these nerves and regions being known only to medical

scient'sts, and, moreover, as no two nervous patients require

identical treatment, it follows that self-apiilication of the

current by persons ignorant of the structure and functions

of the body, and, more especially, of the laws of the nervous

system, must result in mischief. Medical men, as a rule

—

I am speaking of neurologists—are not adverse to the
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patient possessing and using a battery, if he will obey
explicit directions as to the application of the current.

Lastly, one sentence to those who, in their wretchedness
despair :

—" Lift up your hearts." Scieuce can help you,

and if you but seek her aid will do so. She asks not faith,

only obedience, for her teachings are the manifest truths of

God's universe, and only fools disbelieve them.

DICKENS AND THACKERAY.
By Eichaed A. Proctor.

(Continued from p. 49-1.)

"\TTHAT strikes me most in Thackeray's portraiture of

V T women is that even those among his female cha-

racters who belong to the same category are so clearly

discriminated. Amelia Selden is an amiable nonentity,

and so is Rosey Mackenzie ; but no one would ever mistake
one for the other or either for Fanny Huxter. There is,

in fact, no more resemblance between the two than there is

between Eosey's fit of jealousy when Ethel Newcome
brings the news of the letter found in Orme'a History and
Amelia's jealous love for that young pickle, her son.

Again, Laura Pendeunis and Charlotte Bayham are both
amiable girls, both bright and intelligent, though neither is

particularly clever ; but they are no more to be mistaken
for each other than Captain Costigan for General Bayham
or for Colonel Newcome.

So with the unamiable ladies. Apart from the difference

between the social condition of Becky Sharpe, Blanche
Amory, and Fanny Moantain, they are perfectly distinct in

character, though all are clever and unscrupulous, all

seductive rather than attractive. Unlike these in nearly
all respects, though belonging to the same category, is

Beatrice Castlewood, just as Lady Castlewood is unlike all

Thackeray's other amiable women (nearest, perhaps, to

Helen Pendennis) and Clara Pulleyn unlike all those of

the class to which she belongs.

The development of Mrs. Mackenzie's character from
mere vulgarity to viragoism is worked out with surpassing

skill. As other illustrations of Thackeray's .skill in this

direction I would mention the ladies of the Castlewood
family and the two daughters of Sir Miles Carrington.

Thackeray seems to have taken keen delight in picturing
good mothers. By the way, he was a great admirer of

Steerforth's mother, in " David Copperfield," the only fadi/

in Dickens' novels. A writer in the Atlantic Monthly
a few years since said of Thackeray that he had given us
scarcely any mother-characters ; the Atlantic writer ad-
mitted, indeed, that Thackeray had given some good mothers,
but, oddly enough, wrote as though two good mothers were
neutralised by one bad one. I fancy I could name a score

at least of mothers in Thackeray's novels without consider-

ing those in the "Snob Papers," "The Hoggarty Diamond,"
"The Bedford Row Conspiracy," " Our Street," &c., the
wonderful mothers in " The llavenswing," and " Barry
Lyndon," or the sketches in " Denis Duval."

In " Vanity Fair " we have at least five mothers

—

Amelia O.sborne, Mrs. Sedley, Lady Southdown, Mrs. Bute
Crawley, and Mrs. Becky Crawley (ju'e Sharpe) herself

—

to count only those who are depicted as mothers, good,
bad, or indifferent. Mr.s. Major O'Dowd views her
military family in so motherly a way that she might
almost be counted among Thackeray's mothers. In " Pen-
dennis " we have four mothers—Helen Pendennis, the
Begum, Harry Foker's "mum," and Fanny's foolish

mother—not to count the mother of Mdlle. Caracole, or

whatever the lady's name who adorned Foker's Richmond

party. In " Esmond " there is only one " full-length
"

mother—Lady Castlewood, (a singularly skilful drawing,

by the way, if the difficulty of the subject is con-

sidered) ; but in [\i& sequel—" The Virginians "—there are

at least six admirably-discriminated pictures of mothers

—

Rachel Warrington, Mrs. Mountain, Lady Castlewood the

second,* Mrs. Lambert, Mrs. George Warrington {nee

Lambert), and Lady Warrington. In the " Newcomes "

mothers are still more numerous. There are no less than

eight—Lady Newcome, Mrs. Hobson Newcome, Leonore

de Floraf, Laura Pendennis, Mrs. Mackenzie, Barnes

Newcome's unhappy wife, Ijady Walham and Lord Farin-

tosh's mother (remarkable as having been resuscitated by
Thackeray, who had killed her and forgotten all about it).

In the "Adventures of Philip" (with the "Shabby Genteel

Story ") there are six mothers—Mrs. Gann, dear Caroline

Brandon (Philip is as her own child we know), Mrs. Brandon
Firmin, Mrs. Philip Firmin, Mrs. General Bayham and
Philip's first threatened mother-in-law, ]Mrs. Twysden—all

admirably sketched, though some with only a few masterly

strokes. In " Lovel, the Widower," there are three mothers,

all taking active parts in that wonderful scene which follows

Lovel's declaration. In all no less than thirty-three ad-

mirably-delineated mothers (doubtless I have overlooked

several) by the writer, of whom it has been absurdly said

that he could never draw a woman, t

{To he continued.)

IRISH SEASIDE RESORTS
FROM AN UNCONVENTIONAL POINT OF VIEW.

By Percy Russell.

rpHE beauties of Ireland—chiefly, however, those inland

X —are usually associated in English minds with Samuel
Lover and Thomas Moore, and in these days usually sadly

* By the way, has it been noticed that Maria Castlewood's age
in the " A'^irginians" does not correspond with the record of her

birth in " Esmond" ?

t The writer in the Atlantic Monthly referred to above remarked
also on the absence of " the mother " from fiction, where, if she is

introduced at all, she is, he said, an uncomfortable figure, always

in the way. But, with the exception of Dickens, who certainly

(for reasons too easily to be guessed) has few mothers, and those

mostly unpleasant ones, in his novels, the Atlantic writer was
rather unfortunate in his selections. He says there were no
mothers in " Sandford and Merton," in " Jane Eyre," in the " Wide,
Wide World," or in " Guy Livingstone." Can he have forgotten

Tommy Merton's foolish mother, or the poor woman for whom that

weak but kindly boy (whom most of us used to like much better

though than the goody-goody bore, Harry Sandford) begged £40
from his father ? Besides, is not Sandford's mother introduced to

us at the end of the story, when Mr. Merton visits Farmer
Sandford? In the "Wide, Wide World" there is one of the

sweetest mothers of fiction—Jlrs. Montgomery—and Nancy Vawse's

grandmother ought to count as a mother. So in "Jane Eyre"
there is, at the beginning of the story, a mother, and a well-drawn

one, though she is not a pleasing picture, and we are introduced to

two further on. Guy Livingstone's mother is one of the most
striking characters in that most repulsive story. The Atlantic

writer goes on to mention that Charles lleade has mothers

—

Catherine, in " The Cloister and the Hearth," for instance, and the

Baroness, in " White Lies;" "but there are three fathers and no
mothers in ' Foul Play ;

'
' Grifiith Gaunt' has two wives at once,

but no mother," and so forth. If he had named Lucy Dodd, how-
ever, he would have indicated as much motherhood in lleade's

writings as would compensate for a dozen motherless novels.

Though, by the way, there are two mothers, as well as two wives,

in " Griflith Gaunt " (to say nothing of Mrs. A'int), and in the

prison scene between Mercy Vint and Mrs. Gaunt the mother feel-

ing in woman is drawn with singular force. (I think it will be

found that of all novelists who have written much Cooper has

about the smallest proportion of the maternal element.)
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discounted by our comparatively unsentiiiientnl " Saxon "

who has not seen them. As to the coast, except in a few

instAnces, the uutss of Englishmen know but little about

it
;
yet, in some respects, it equals, if it does not exceed

for sublimity anything to be found in Great Britain, and
includes so many comparatively unknown, because un-

frequented, stretches of most picturesque shore that to

many who have " done " some of the more celebrated

regions of the globe, a well-planned coasting expedition

around Ii-eland would be in many respects a very wel-

come revelation of much that is most pleasing, new, and
strange.

Ireland—the extremity of Europe—is swept on the west
by an ocean that extends iu unbroken expanse for full nine

thousand miles. The geological formation of thi.s island

—

which has, as geology necessarily does, exercised an enor-

mous influence on Irish history—is altogether peculiar and
unparalleled in the British Isles, ^^'ithin four great head-

lands—Fair Head, north-east ; Erris Head, north-west

;

Mizen Head, south-west ; and Carnsore Head, south-east,

is a vast plain, having but a few hills, soaring up every-

where towards the sea-coast into mountains which give the

shores, especially on the south-west and north, a singular

grandeur and a wild, rugged, often fantastic, beaut\- pecu-

liar to itself. It has been aptly said that were Ireland to

sink down a little—not an impossible thing by any means
—the interior would then form an enormous inland sea,

having an internal archipelago and a stern gi-anite moun-
tainous wall, but little broken, to oppose all round to the

ocean. The principal interruptions, indeed, to the external

mountain rim— if I may so call it—which encloses Ireland

are caused by Dublin and Galway Bays respectively. The
northern highlands, including the Antrim Mountains,

attain an elevation of about 2,000 ft., aud the culminating

point. Mount Errigal, is -,-102 ft. high. The ranges form
in many cases table-lands, and these end with terrible

abruptness, and impart to the coasts a most precipitous

character.

In the west the Xephin Beg Mountains are higher and
more savage than those of Donegal, and Nephin, the

principal summit, attains a height of 2,640 ft., ending in

the grand clifTs of Achill Island, ranging from 900 to

nearly 2,000 ft. high. Achill, or rather Eagle, Island is

off the west coast of Mayo, and is about 1-5 miles by 12,

possessing a most irregular and picturesque landscape,

after the Salvator Rosa type. It is reckoned to Include an
area of .3.5,000 acres, of which certainly not a thousand are

cultivated. Here may be seen a very singular mountain
composed entirely of mica slate, rising out of the Atlantic

a sheer precipice 2,208 ft. high.

The southern peninsula includes the Connemara Moun-
tains, which culminate on or very near the coast, and
occasionally soar up in grand isolated masses of granite,

and in other cases are found in groups.

Passing south there^ are the mountains of Kerry, with
Macgillicuddy's Reeks, the highest mountains in Ireland

(3,400 ft.), and proceeding eastwards are the Wicklow
Mountains, with Lug-na-quilla (over .3,000 ft.), and the

Mourne Jlountains.

Broadly speaking. Ireland consists of a great central

plain of limestone rock, once covei-ed with dense forests,

and generally having a natural mountainous wall on the

coasts, which gain thence a marked grandeur aud general

picturesqueness. So extensive and numerous are the

sinuosities of the shores of Ireland, that the total length of

the coast-line, it extended, would reach 2,000 miles ! No
part of Ireland can be over .")0 miles from sea or a good
navigable river, and yet we know too well in how low a

condition are the principal industries of the island.

The north and west shores are, like West Scotland,

studded with numerous isles, but those are mostly very

small; many, indeed, are mere rocks, and inca]lal^le of

sheltering even one inhabitant properly ; but they add, all

the same, great variety, and, from an artistic view-point,

much wild beauty, to the general seascape of the west. As
for the shores themselves, these may bo describf^d as

shielded by tremendous dill's against the terrific storms of

the Atlantic, and generally the coast is broken by a number
of small rivers which flow <lirectly down a short course from

the highlands of their oi'igin. The nortii coast is niuiark-

able for Kathlin Island, composed entirely of basalt with

limestone, and for the Giants' Causeway.

Dublin County has a coast-lino of about 70 miles, oil"

which lie several islands. Tlw iSay of Dublin (Dubh-linn,

i.<'., black pool) is guarded on each side by j)recipitous hills

full .500 ft. high, and having the curious eminence of

Lambay Isle, or Ireland's Eye. All along the coast are

good fishing-grounds for turbot, brill, sole, plaice, cod,

haddock, and last, but to many by no means least, oysters.

Proceeding north, Louth is the next maritime county with

its fine heiglits, that, under the name of Carlingford Moun-
tain, nearly 2,000 ft. high, overlook the bay of that name.

These heights are chiefly granite with limestone and ilay

slate. This county—the smallest in Ireland—is eminently

remarkable for its ecclesiastical antiquities, its round towers,

aud its Celtic remains generally.

Continuing our survey of the maritime counties, next

comes Down, having an interesting coast-line of 67 miles,

or, reckoning the islands off it, 12.5. Here are the IMourne

Mountains, covering 90 square miles, and culminating in

Slieve Donagh, 2,796 ft. Silurian and granite rocks con-

stitute the greater part of the country ; and, on the toj) of

Slieve Croob (1,7.55 ft. high) may be seen over twenty

cairns, one being of the remarkable height of 50 ft. Antrim,

third among Irish counties in population, and only ninth in

extent, has a sea-coast of 90 miles, and includes that extra-

ordinary natural feature of the island, the Giants' Causeway.

The surface of Antrim consists chiefly of basaltic trap,

sometimes alternating with red ochre, and overlying hard

chalk, greensand, mica slate, millstone grit, and, in the

Giants' Causeway, the most perfect specimens of columnar

basalt in the world. Londonderry has comparatively a

short coast line ; but it is bold and frequently precipitous,

and the River Bann, separating it from Antrim, is famous

for its salmon. Donegal, with its coast line of 395 miles,

deeply indented l)y bays and loughs, some over 25 miles

long, its numerous islands, tremendous mountains, lakes,

and rivers steeped in the accumulated fairy lore and the

romantic traditions of a very superstitious, uncultured, but

highly imaginative people, is, indeed, deeply interesting

ground. The geological structure of Donegal is granite,

metamorpjhic rock, graywacke, Devonian limestone, and

marble. The climate is wild, too, and boisterous, especially

during the prevalence of western gales ; and, near the coast,

it is not uncommon to meet with the ruins of habitations

that have been completely wrecked by terrific storms of

sand. Donegal is rich in arcb;eological remains, abounds

in the ruins of rude old fortresses, and boasts the site and

remains of the palace of the old North Irish kings, and of

the famous Coronation Stone of the old monarchs of Erin.

Many interesting memorials are here to be found of St.

Columba ; and on an isle in Loch Derg is a place, in-

teresting to antiqiuirians, known as St. Patrick's Purgatory.

Close to one of the lieadlands is a singular cavern,

having an opening in the roof, whence at seasons

rudimous jets of water are shot forth like the explosion of

a cannon.

(To be continued.) - '
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WATCH-MAKING AT THE INVENTIONS
EXHIBITION.

{Continued from p. 500.)

IN the Escapement Department (Fig. G) are made
several of the pieces (thirteen in all) involved in the

escapement, including the roller and roller jewel, the pallet

and its two jewels, escape-wheel, ic. The garnec pallet

stones are placed thirty or forty together, on a steel block

ground, and finished on one side and then on the other.

The edges are finished the same way. They are then
stacked on a graduated plate, and marked with a diamond
to be broken otT to a length. They are then put in a
grooved pallet pet at the desired angle for the impulse force.

All are finished with diamond dust on ivory laps. The
polishing is done with an oscilUtory motion.

The escape-wheel cutting, which may be examined at the
Exhibition, is done by an automatic machine, provided with
two steel and four sapphire cutters. Fifty wheels are

In the balance-making room, Fig. 7, a large number of

operations are carried on. The balance compensation Is

effected with exquisite delicacy and rapidity, and the

operation is most interesting. A disc is punched out of a

steel plate, centred, drilled, and turned to a fine measure.

A cup of pure copper somewhat larger is struck, and a ring

of bronze made, which, when the steel disc is placed in the

cup, shall just fill the interspace. The whole is placed in

the furnace and the ring is fused on the disc without

solder, the disc put in the lathe, and turned down to the

outer diameter of the balance-wheel, faced on both sides,

and drojjs out at a tiny circular plate of steel, framed in

bronze. It then goes into a lathe, where the steel is cut

away, so as to leave a shallow cup with a delicate wall of

the compensating combination. This goes into a die, and
two crescents are punched out of the plate, leaving the

cross-bar on which the wheel swings. It then goes into a

machine which removes the burr left by the die, and then

into a lathe which rotates it, while a tool drills, and another

taps, by a gauge, sixteen holes round its circumference, and

Fig. 0.

cut together, and for that puri)Ose they are threaded on to
a spindle.

The movements of the machine are exceedingly inge-
nious. The cutters make 8,500 revolutions per minute,
and notwithstanding this enormous speed, the bearings are
so well made and looked after as never to become heated.

One of the cutters, revolving at this spe^d, approaches
the wheels, and, passing longitudinally over them, makes
a first cut. The spindle then automatically moves one
step round, the distance equalling that between two
teeth, and the cutter makes its way through the wheels
again; this operation being repeated for the whole of the
fifteen teeth, when the second cutter is automatically
thrown into gear, and enlarges each of the cuts made in
each of the wheels by the first cutter. S ) ou with the
third, fourth, fifth, and sixth cuttern ; and, when the last
cutter has made its last and finibhing cut, the machine
stops—automatically, of course. The wheels are unthreaded,
and a fresh batch takes their place.

a girl inserts the regulating screws. After this, the hair"

spring is fitted. The average weight of a balance-wheel is

8 grains.

The hair-spring is considei-ed of sufficient importance to

have a department to itself. The springs are rolled from

fine steel-wire 022 of a centimetre in diameter, and drawn
between four diamonds, two for the faces and two for the

edges. The ultimate dimensions of the steel are 027 of a

centimetre wide and -008 thick ; fourteen lengths of inches

are then cut off, coiled up, placed in boxes, and then

hardened and tempered, after which they are cleaned by
immersion in acid, and blued. It is said that a pound of

the fine steel-wire employed for hair-springs costs at the

outside twenty shillings, an.
,

i into 17,280 springs, the

lowest value of which is computed at £1,400. The gauging

of the springs (Fig. 8) is a pretty process, which may be

seen in operation at the Exhibition. The gauge consists of

a dial-plate 7 in. in diameter and divided round its circum-

ference into 2,000 divisions. Under this plate is another
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somewhat lars;er, which is lixed when the machine is in

ust>, Init which at other times will revolve. Encircling the

dial-plate »n4 resting on the lower plate is a metal ring

carryiiit; an arm provided with a small horizontal plunger.

The spring to be gauged is provided with a small collet

which slips over a start' (attached to which is a spring of

known strength) on the centre of the dial plate, and is there

held liy friction. The horizontal plunger above-mentioned

holds the stud attached to the other end of the spring

against the arm. Tiie ring (and with it the arm) are

readings is taken. A table is provided as the out-

come of long experiment, by which it may bo found

at a glance what the weight of the balance must

be for a spring of any given strength. Thus tliat

spring which recorded 1,380 would bo fitted to a balance

weighing 911 grains. A vibrating machine is used for

timing the springs. A standard spring and balance are

susjiended from an arm, and from another arm is suspended

the spring to be tested. The two arms are geared together

and moved through a portion of a revolution and back

Fip. 8.

carried through a complete revolution, and an index, which

moves over the dial-plate with the inner end of the spring,

indicates the spring's strength in one direction, say in coil-

ing up. The ring and arm are carried back again through

a revolution, so that the index returns to zero, when the

ring is made to perform a revolution in the ojtposite direc-

tion to that first taken, so a'- '.est the strength of the spring

in uncoiling. It is founa taat the strength in both direc-

tion-< i-* almost identical. Thus one we saw, being gauged,

carrieii the arm through 1,380 divisions each way, another

through 1,432 one way and 1,433 the other way. In the

event of the strengths varying, the mean of the two

a'-ain, whereby the springs and balances are set vibrating.

It requires but little experience to determine whether or

not they vibrate synchronously.

NOBERT'S RULING MACHINE.
By John Mayall, Jun., F.R.M.S., F.Z.S.

(Continued from p. 504.)

171OR the production of diffraction gratings, interference-

' plates, and micrometers, where the equidistance of

the lines would be of extreme importance, and where the

breadth of space covered by the lines is so large that the

lever motion in arc would have produced errors in the

evenness of the division, Herr Nobert removed the bent

arm from the centre of the division-plate, and substituted

a vertical cylinder, on which he coiled an extremely thin,

fiat steel spring, having a hook at the free end. This hook

he attached to a stud beneath the polished steel cylinder

which carries the glass plate to be ruled under the diamond,

and which takes the place of the carrier used for the test-

plates. The rotation of the division-plate caused the

vertical cylinder in the centre to rotate, coiling the steel

sjiring, and thus, after the manner of a windlass, hauled

along" the diffraction-plate carrier at right angles to the

ruling motion of the diamond.

In a former description of this part of the machine

(given at the Royal Microscopical Society) I stated that

Nobert probably used the stud and " dots " to divide his

diffraction gratings, &c. On further consideration, I find

I was in error on this point. Incredible as it may seem, I

am now convinced he must have used the micrometer-
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microscope on the division-plate for every line, although, as

a matter of fact, some of his diffraction gratings had
12,000 lines upon them. Where such extreme accuracy was
needed, he would ai-suredly adopt the most certain method,
which is to work with the division-plate and the micro-

meter-microscope. Here, indeed, is an example of perse-

verance. Imagine the task of adjusting the divisions

under the micrometer-microscope, winding-up the train of

wheels, lowering the diamond on the plate, startiog the

train, watching for a possible vibration in the mercury
bath during the actual ruling, which might ruin the

scientiiic value of the plate, then lifting the diamond by
the eccentric roller preparatory to recommencing the whole
operation— 12,000 times in succession !

The preparation of the diamond points has long been
considered as the grand secret of Xobert's success. Beyond
the admission of the bare fact that he did use diamonds, he
ke]it the secret of their preparation. When the machine
came into my hands I expected to be able to explain the
preparation of the ruling points immediately by inspection
with the microscope ; but the matter was far more difficult

than I had supposed. My appeal to diamond " experts
"

brought me face to face with absolute contradictions.

There were ten diamonds with the machine. Two
of them were technically termed " points," pyramidal
fragments of diamond terminating in points. All were
agreed that these were untouched by the polishing mill.

The other eight diamonds each presented the general form
of two faces meeting in an " edge " ; the difficulty was to
decide whether the faces were in some cases (1) both
polished, (2) both cleaved (cleavage-faces unpolished), or

(3) one polished and one cleaved. The opinions of the
diamond experts could not be reconciled, for in two
instances they were wholly opposed, one party affirming
that both faces were polished, whilst the other party were
equally positive that both faces were due to cleavage alone,

and were not polished. Under these circumstances, it

appeared to me essential to submit the diamonds to a test
of the goniometer, with a view to determining whether
the angles of the natural cleavage-planes had been altered,
any such alteration being necessarily due to artificial

polishing of one or both faces. I thought it would be
most satisfactory to ask the assistance of a professional
mineralogist, and, therefore, applied to Mr. Lazarus
Fletcher, of the Mineralogical Department in the British
Museum, who very kindly undertook to examine the
diamonds, and measure the angles with Fuess's goniometer.
lu Mr. Fletcher's opinion the two " points " were untouched
by the polishing mill ; diamond No. 4 consisted of two
cleavage-faces meeting in the edge, and was untouched by
the mill ; in each of the seven remaining cases, one of the
faces meeting in the edge was an untouched cleavage-face,
and the other had been j)olished, and in some cases an
additional fact or two developed on that side. The gonio-
meter showed that in the polishing the angles had been
altered from the natural cleavage-planes by quantities
varying from a few minutes up to about six degrees,
and as no two were exactly alike, it might be assumed
that, as Mr. Fletcher suggested, "the alteration of the
angle is merely an incident of the polishing," and not
a condition distinctly aimed at by Herr Nobert. I
had previously stated (at the Royal Microscopical
Society) that some of the diamonds appeared to have two
polished faces meeting in an edge. On closer examination
in Mr. Fletcher's presence, I found that certain striations
on the faces, which I had regarded as imperfectly polished,
were more proliably untouched, and hence I have given my
adhesion unreservedly to his judgment.
As to the mode of preparing the ruling diamonds adopted

by Herr Nobert, I have no record, save the diamonds
themselves

; the matter can only be decided by conjecture.

After various consultations with diamond experts, I have
come to the conclusion that diamonds exhibiting under the
microscope precisely the character of the seven " edges " to
which I have referred, could be prepared from the frag-

ments of gem diamonds met with at any diamond cleaver's.

The cleaver would select a fragment which would admit of
two faces being cleaved to an edge of about 1-1 Gth or
l-20th inch in length ; one of these faces should be per-

fectly polished on the mill, as nearly as might be parallel

with the cleavage face ; the other face should then be cleaved
again parallel to its former cleavage, so as to remove the
edge, which would probably have been somewhat rounded
by the mill, thus furnishing a new and probably sharper
edge— a clean fractured face meeting the plane polished
face. The diamond should then be mounted in soft metal,
in a notch at the end of a piece of brass wire, by means of
the blowpipe.

Nobert's original rulings appear to have been made on
artificially-polished surfaces. Later on, he experimented
with thin cover-glass, ruling on the natural or melted sur-

face. More recently. Dr. Schroder called his attention to a

kind of glass technically termed " mild " glass, and in-

structed him in a method of polishing, which induced him
to revert to artificial surfaces again. The plates ruled

since 1869 are probably all of "mild " glass, thinned down
to suit high powers. In 1869 he adopted a plan suggested

by Dr. Woodward-^namely, to rule on thin glass, and
mount the ruled plate on another thin glass, the whole
dropping into a countersunk opening in a brass plate three

by one inch, on which the data of the rulings were engraved.
Dr. Woodward suggested this plan in order to facilitate

the employment of an achromatic condenser of large

aperture and short focus.

The memorandum-book shows that in ruling a 30-band
plate, Nobert commenced with the coarser lines, using a

weight-pressure of 30 grammes on the diamond, which was
gradually diminished until for the highest band he used
only 3 grammes. A later entry seems to imply that he
reversed the order of the ruling, commencing with the finest

lines and lightest pressure.

I do not, as yet, know what means he adopted (if any)
to secure his rulings from the efiects of changes of tem-
perature on the division-plate, &c., during the process of

ruling. It is said that he removed from Greifswald to

Earth, because in the former town he found the vibration

detrimental ; also that his finest work was done always
during the night ; on these matters I have no positive in-

formation at present.

In conclusion, I may express my conviction that the
publication of the data obtained from the examination of

the machine, and especially of the diamonds, will further

the interests of micrometry. Several ruling-machines exist

in Europe and America capable of dividing space as

minutely and accurately as Nobert's machine ; but most,

if not all, of them refuse to rule lines at all comparable to

his when the closeness exceeds about 50,000 to the inch
;

and this is, I believe, mainly if not wholly, due to imper-

fection in the diamond, or in the method of regulating its

pressure on the surface to be ruled.

I venture to predict that when the history of the me-
chanical inventions of our time comes to be written, a large

measure of credit will be assigned to the mechanical genius

of Herr Nobert, as embodied in this ruling-machine.

The errors of the Westminster clock during 1884 were under
1 sec. on 50 per cent, of the days of observation, between 1 and ^
sees, on 29 per cent., between 2 and 3 sees, on 10 per cent., between
3 and 4 sees, on 7 per cent., and over 4 sec. on 4 per cent.
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OX CERTAIX CORRUPTIONS OF
ENGLISH.

By "Hallyauds."

I. "THAN WHOM."

PROBABLY no one ever wrote " than who." Why 1

" Thau " is a conjunction, and the rule is that con-

junctions join like cases. If, therefore, a nominativs pre-

cedes " than," a nominative should follow it, and " whom "

is an accusative.

In Latin and Greek comparison is made either by the
conjunction, as in modem tongues, or by an oblique case,

ablative (L), or genitive (G). But in the case of the
relative pronoun the method with the conjunction alone

can be used ; and it is probably this which has led us into

a muddle. In French, A-c, the expression "than whom"
cannot occur ; no clause could begin " que que," or " que
qui " ; no more than in Latin, where we can say " quern
quam," but not " quam quern "

; or, to put it " putide," we
may say " quem quam " in two senses, but not in a third

—

a comparative sense.

In the earlier standards of style " than " is not made to

govern an accusative. But for nearly two centuries (1G50-
1850) " than " and " as " were treated as prepositions. For
the former examples can be found in Swift, Bolingbroke,

Atterbury, and Prior; for the latter in Hobbes, Alison,

and TrencL
If I held a brief for " than whom," I would urge that

there is something to be said for it ; as thus, when we say
" quo nil est majus," the oblique case contains in itself the
idea of a preposition, since all oblique cases are originally

formed by tacking a preposition on to the word. Then, as

we can translate " quo " only by " than," the latter takes

the guise of a preposition ; and prepositions in English
govern the accusative, hence " than whom," <tc. But if

this pleading prevail, then " than " must be reckoned as a

preposition, or a preposition as well as a conjunction, or as

a preposition-conjunction. If not, the only logical thing to

do is to proscribe " than whom " altogether, and rigidly to

write " than who," whenever we feel bound to begin our
phrase with those words.

If it were not by the sense of the latent preposition iu

" quo," &.C., that " than whom," &c., established themselves,

it was probably from their use in cases where the accusative

would be correct; e.f/., "than whom I honour none more."

To account for the use of " as " governing the accusative, I

can only suggest that the comparison of inequality attracted

that of equality into its own predicament, like so many
usages of attraction in Greek, which seem flagrant violations

of common sense at first sight, and from which Latin is

absolutely free.

II. "HAVE . . TO HAVE . . . ."

"Sir, Mr. C. called." "Ah, I should have liked 'to have'

seen him." This odious nonsense is now the very flower

and essence of superior style. (No doubt it can be backed

by examples in classical English; but so can any mon-
strosity. Even in Shakespeare we find " Return it back."

And the Greek classics are full of similar laches, as the

Latin are of ridiculous bad Latin

—

i.e., " Grsecisms, ' even

as the Gallicisms now creeping like microzymes of evil

portent across the " silver streak," which we still fondly

call the English Channel. " Have you ever been across

the ' American Channel,' Sir
!
" I heard a woman say to

the steward on board a night-boat from Folkestone. This

struck me as a neat alias for the Atlantic.) " I should have

liked to ' have seen him," should be, " I should have liked

(had I been in) ' to -see him ' (' then ')." " I should have

liked to have seen him " is also a perfectly correct phrase,

but in another souse

—

i.e., "to have- seen hitn ('pre-

viously')." "J'aurais desire I'avoir vu." " Voluissem

cum 'vidissi.'" These blunder.i would call down severe

animadversion from any teacher of Latin or French ; why
should illogical French or Latin bo logical English ? The

coupling of these two " haves " always sounds to my ear

like the step made liy a hobbled beast when he has browzed

all within reach of his mouth.

III.- -POSSESSIVE PRONOUNS PKECEniNG THEIR
NOUNS.

A pestilent practice, growing more and more common
both in English and French, giviug always a feeling like

a bad smell, and not unfrequently bewildering the sense.

I take one recent example from the Saturday Review on

the Laureate's " Becket " :—" The King and Becket are

discovered playing a game at chess, and the future is some-

what obviously foreshadowed by the conquest [this, too, is

incorrect ; he means victory] of Becket, who mates the

King with his Bishop. Although he has been so engaged

with his thoughts as to take no interest in the game ."

Now, "who" had been, kc.l, By all laws of grammar

and common sense, the pronoun " he " should refer to the

noun and pronouns immediately preceding, " Becket," and

"who," and "his." So I thought in reading. But not

so at all ; it goes on :
— " ' Henry ' somewhat incon-

sistently," kc.

In this instance it is a personal pronoun that is put

before the noun, whose "pro" it is, or through, we should

say, " the pro-proctors and proctors "
; but the more usual

offence is to write a possessive one, and then its personal,

or its noun, afterwards. This is done, it would seem,

chiefly in order to avoid the trouble of constructing a lucid,

logical sentence. It is never iu any way necessary.

Certainly, in Latin and Greek it is sometimes a great

elegance to put the possessive first, or in such a phrase as

" Sua enim mole suit tyrannis," where the pronoun is

rightly foremost, in order to mark as prominently as

possible the sense of our. But each language has its own

proper order of words, and we cannot borrow at will from

the foreigner in this re.spect.

IV.—" I NEVER REMEMBER TO HAVE SEEN."

This phrase is used by the best writers. Should it not

be, " I do not remember ever to have seen 1
" A com-

parison will help. "Jene me rappelle jamais d'avoirvu"

is the French equivalent of the form I ol)ject to. It

states a fact, but not the fact required, which is " Je ne

me rappelle d'avoir jamais vu." I suppose, indeed, that

all who use the " I never," &c., would agree on a moment's

thought that it is incorrect ; but it is astonishing how very

general it is, in spite of that.

V.—" A CERTAIN ."

Scores of English writers now say, <?.cj., "a certain

dignity," meaning " une certaine dignite," which means

not "such a dignity as may be named—some honour or

preferment "—but " a certain amount of digiiity in the

behaviour." The purer English would be " some amount

or degree of dignity." The phrase is very illogical, either

in French or Euglish ; for it is always used precisely where

the quantity is uncertain ; much or " a certain age " said

of a lady, which may mean any age from thirty to fifty.

Certainly, we all translate "n'c "and "quidam" a "certain

one," " a certain person." But that means " one whom I,

the speaker, know, or choose to pretend I know." Then
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An Automatic L'-jtlon-l'iukt-r.

from it came to be n^ed for " any one at all," which is

not "qnidam," but " quicunque." It is surely a vice of

language to be resisted that a word meaniug often and
properly " fixed, sure," should also mean " not sure,"
" uncertain," and even " a little," which is almost as wide
of its origin.

Many a foreign object of questionable advantage has
fallen into our " well of English undefiled " since Johnson
so qualified the tongue of Chaucer ; but the above are
not mere French chalk, or Spanish white, or Italian irons,

or Paissia leather—which may lie or float without harm
—they are noxious matter, which will alter the very
character of the water itself ; and that man would deserve
a statue who should succeed in stamping them out, as the
source of a true " mouth-disease " among our homoglosses.

AN AUTOMATIC COTTON-PICKER.

CI
OTTON PICKING is now almost universally done by

'' hand, and, as a matter of course, is a slow, tedious,

and expensive operation. A machine which would suc-

cessfully take the place of hand-jiicking has long been
needed, but there have been, so far, too many difliculties

lying in the way of its construction and ])erfect operation.
The work required of it is of such a delicate and exacting
nature as to require a most accurate piece of mechanism.
The perfect machine should remove all the fibre from every
pod, should leave the plants unitjured, should require a
minimum amount of care and attendance, and should be
rapid in operation.

The cotton-h-arvester heie illustrated is mountid upon
wheels which stride the cotton row, and is designed to

gather the cotton from the growing plants with the least

possible damage to them, and to automatic'illy deliver the

cotton into a receptacle cariied on tlie machine.

The machine is double, there being a right and left

portion, each forming a complete self-operating machine,

and the two being connected togeth-r by the top-yoke

portion of the frame, so as to run astride the row, each

part of the machine reaching m among the Vjrancht s on its

side of the row to pick the seed-cotton. This is accom-

plished by a series of gilibous-shaped plates mounted on a
pair of longitudinal shafts juurnaled in the frame and
revolved by the main driving-wheels acting through suitable

beveled gears; the picker-shafts make about five revolu-

tions to one revolution of the diiving-wheels. The plates

are bounded by two convex arcs of a circle, and are rounded

at the ends to enable them to part their way among the

cotton-branches while revolving, and to permit them
to crowd up out of their path any limbs which may
chance to lie across the aueriuies in which they rotate-

Each of the plates is perforated near one edge to receive

the shaft upon which they are tixed to project alternately

on opposite sides to balance each other ; tlieir motion is

across the path of the machine aud upward through the

cotton. The front face of each plate is armed with a great

many picking-teeth set like card-teeth to hook in the direc-

tion of their moticm to pick the cotton. By the revolution

of the plates or pickers the cotton is carried ihroi gh the

apertures in the wall of the brush-box, and is there stripped

from the pickers by rapidly-revolving vertical brushes. The
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cotton thus accumulates in the brush-liox against tlie foot

of a revolving toothed-apron, by which it is carried up and
thrown into a removable receptacle, where it remains until

iinloaded by hand. The brushes and apron are revolved

by suitable traius of gears connected with the main driving-

wheels.

The forward end of the machine is supported upon two
caster-wiieels, in front of which are placed sheet-iron

guards to turn the limbs of the plants out of their paths,

the guards converging towards the passage between the

two portions of the machine to bring the cotton to the

pickers. When the machine is provided with more than
one pair of pickers, the second jiair is placed above the

first, so as to adapt the machine to cotton of any height

;

the plates of the lower pair are intended to approach
within about four inches of each other. The i>lates of the

upper pair ai-e intended to touch a central vertical plane,

in order that they may reach entirelj' across through the

row of plants. The picker-plates of the upper pair in each

instance pass between the plates of the next lower pair, to

a distance of about four inches, to prevent the branches

being drawn in among them.

The tongue of the machine is attached to the frame at

the centre of the forward cross-bar, and extends forward

over the tops of the plants, and carries a yoke above the

necks of the team. The traces are secured to single trees

attached to a double tree pivoted to the frame, and which
bends down to the proper level for attaching the team.

The receptacle is made of wire cloth supported on a frame,

to allow sand and dirt to be jarred out of the picked cotton.

The principal point in this machine consists in the use

of the gibbous plates, the teeth of which being thickly set

—card-like—on the front side at an angle of 30^, and pro-

tected on the outer edge by a rim exactly abutting with

the plane of the teeth, which are perfectly true, prevents

the possibility of the teeth taking anything but liut. A
leaf, or limb, or even the hand, w-ill pass freely- over the

surface of the teeth. The two tiers of plates extend

up about five feet, and if desirable to reach higher,

other tiers can be added. As the machine passes

over the row, the picker - plates come in contact

with every one half - inch of the entire plants

firom top to bottom, and gather every boll of

open cotton, which is delivered to the receptacle absolutely

free from dirt of every description. The capacity of the

machine is measured by the number of acres it can be

drawn over in a given time, and the amount of open cotton

it encounters. For instance, if there were half a bale to

the acre, and it were drawn over eight acres a day, this

would not be an excessive load for two horses. The
machine weighs about 800 IVj., and would pick out four bales

per day, thus doing the work of sixty hands. At this

rate this machine could gather cotton at a cost of less than

1 dol. per bale.

The machine is simple in construction, the parts are few,

and not liable to derangement, and it removes the cotton,

whether from high or low plants, efficiently and rapidly,

and leaves the plants in as uninjured a condition as

possible.

—

Scientific American.

Ax " Ammoxiaphoxe " Concert. — That Dr. Carter Moffat's

Ammoniaphone ranks high in public favour was amply evidenced

by the presence of a distinguished company, which assembled in

St. James's Hall, on Friday evening last, in response to invitations

issued by Mr. C. B. Harness, of the Medical Battery Company,
the proprietors of Dr. Moffat's invention, who signaliRcd the

opening of the Company's new and spacioas premises, 52, Oxford-

street, W., by giving his second "Ammoniaphone" invitation

concert. All the artistes testified, by volunteering their eervicee,

their appreciation of the benefits they have derived from Dr.

Moffat's remarkable invention.

® III to II a I (gossip.

NOTE FROM MR. PROCTOIt.

I HAVE much pleasure in announcing that 1 hope to

return to England—after an unexpectedly long absence

—

in July. On or soon after my return, series of papers on
the f(.l!owing stibjects will be commenced or continued :

—

Descriptive astronomy ; double stars and other telescopic

objects; light-sifting; and mapping. Seaside readings are also

in preparation ; and the Whist Coluiiiii, whicli has liei n

intermittent during my absence, will appear weekly. Several

other additions or ini])rovements are in conti mplation.

Only those articles will be discontinued which have not

seemed to me altogether consistent with the original p'aii

and purpose of Kxowledok.—Richaku A. Puoctor.

The fire at the Indian Museum at South Kensington,

which was within an aco of involving the Inventions

Exhibition itself, had its origin apparently in the Hue of a

cooking-stove. " These things are an allegory." The fact

is, that a prominence has been given to mere eating and
drinking at the shows there during the last two or three

years which is enough to disgust any one and every one
who has gone thither with the mere view of instruction.

It is simply impossible to attempt a short cut fr<im one

court to another without tumbling over a lot of people

sitting at little tables eating cold meat and salad and drink-

ing Guiuness's stout or coU'ee, and the like. Let it not be

supposed that I am so foolish as to imagine that }(eople can

drag all the way to Brompton and spend a weary and
fatiguing day iu wandering through the buildings there

without requiring anything to eat or drink. What I pro-

test against is the prominence given to eating and drinking,

and its obtrusiveness all over the place. Presumably,

though, the Royal, noble, and right honourable showmt n

find that it pays to turn the Exhibition into a kind of

glorified tavern or tea-garden, or they would cease to do so.

The irony of fate has seldom been more conspicuously

exhibited than it was on Tuesday week, in the presence of

the Archbishop of Canterbury, at the ceremony of unveil-

ing the statue of one of the greatest, if not the very greatest,

naturalists the world has ever seen. Men who have nor,

yet arrived at middle age can recollect how Charles Darwin's

first immortal works were shrieked at and denounced as

atheistical and worse, from almost every pulpit in the

Kingdom ; from that of the Cathedral down to the rostrum

of the veriest little Bethel ; and how the highest dignitaries

of the Church united with Messrs. Chadband it Co. in their

frantic howls at a theory now held by practically every

competent living naturalist. How forcibly this recalla

the whilom dictum of Sir Charles Lyell. " Every

scientific truth passes through three stages. In the

first it is decried as absurd. Then it is said to

be opposed to revealed religion. Finally, everybody

knew it before." That Darwin should have a statue is

perhaps right at a time when so many dummies and non-

entities have their memories perpetuated in bronze and
marble that it might have seemed almost an intentional

slight had he been denied one. He will, however, live in

the results of his imperishabls discoveries and investiga-

tions when time shall even have left its trace on the very

material of his monument itself, for surely no one in this

generation could with greater truth have adopted for his

own the familiar words of Ovid-— " Jamqiie o^jns exegi,

fpwd ner .lovis ira, ner iynis, nee poleritjrrrvm, nee edax
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aboki-fi velustas
"—than the great departed philosopher to

whom this poor homage was rendered.

" It would seem," says the Astronomer Royal in his

report to the Board of Visitors of the Royal Observatory,

on June G (page 10), "that the maximum both of sun-

spots and facuke occurred about the end of 1883 or begin-

ning of 1881." And again (p. 11), "the rainfall of 1884

was 18-0 inches, being about 7 inches below the average of

the last forty years." I would commend the study of these

utterances of Mr. Christie to the lecturer who not very

long since presumed upon the ignorance of a working-class

audience at the Victoria Hall, by repeating, parrot-like, the

dictum of a notorious member of the Solar Physics Com-
mittee there.

Among the vexake qi((rstiones of geology, the precise

manner in which coal was formed has always held a

prominent place. The last light which has been shed upon
this much-disputed question comes to us from the researches

of Mr. Edward Wethered, who, from an elaborate series of

microscopical observations of coal from Cannock Chase, the

Edinburgh Whitehill Colliery, &c., has arrived at the con-

clusion that the fossil trees so familiar to botanists grew in

the coal, but did not form it, and that it really " was of

aquatic habit, growing in a manner similar to modern bogs,

though of much larger extent." Every one interested in

the subject should consult Mr. Wethered's paper itself in

the June number of the " .Journal of the Royal Micro-

scopical Society."

I AM almost afraid to advert here to the fact that on this

day 670 years—in other words, on June 19th, 1215—
Magna Charta was signed, lest some silly country clergy-

man should write next week and assail me for covertly

attacking the divine right of kings by doing so. One of

these odd days, I will be even with these gentry, and
retaliate by printing a specimen of their preposterous

•communications in extenso.

BrbietDS*

SOME BOOKS ON OUR TABLE.

A Lump of Gold, from the Mine to the Mint. By
Alexander Watt. (London : A. Johnston. 1885.)

—

The work whose title heads this notice forms one of the
companion volumes to the "Lumps of Iron" by the same
author, which we reviewed on p. 370 of Volume V.
Commencing with a short history of gold, from its first-

recorded occurrence in the land of Havilah, Mr. Watt, in

the \])o6k before us, goes on to give an account of the

alchemists and their efforts to transmute the baser metals.

He then enters into the mineralogy and metallurgy of gold,

and gives an account of the processes of assaying and
coining the precious metal. Then a chapter on jewellers'

alloys is followed by one on gold-beating ; as is that in

turn by another on its uses in the arts. After this the
chemistry of gold is treated of, as is subsequently the com-
position of the various imitations of it. A collection of

notes and anecdotes on the subject completes the volume,
which is at once interesting and instructive.

The 2Iahdi, Past and Present. By Professor James
Darmesteter. (London : T. Fisher XJnwin. 1885.)

—

" The Mahdi " has become such a household word in the
mouth of every reader of current newspaper literature that

the very interesting little book whose title heads this notice

should surely address a very extensive public indeed.

Professor Darmesteter traces the origin of the idea of a

Mahdi from its inception, and gives succinct histories of

the various impostors and fanatics who have arisen from

time to time to play that role in the World of Islam; con-

cluding with an account of Mohammed Ahmed, whose star

is seemingly beginning to wane in the Soudan. The com-

parative theologian will find much to ponder over in this

small volume, which has been admirably translated from the

original French by Miss Ada S. Ballin; who also contributes

some notes and an appendix which is far from being the

least interesting part of the work. It is difticult to read

unmoved the account of the siege of Khartoum with which

she concludes. When time removes this pitiable story

from the obscuring influence of party polemics, and it

becomes history, the desertion of that most gallant Chris-

tian Hero, Gordon, by the English Government must cover

them with ineradicable infamy.

Walks in Ejij^ing Forest. By Percy Lindley. (London :

123, Fleet-street. 1885.)—Mr. Lindley has succeeded in

producing a book which, when we regard its almost

nominal cost, can only be described as a surprising one.

The geology, topography, antiquities, and arti-stic beauties

of Epping Forest are treated of as fully as they can be for

the tourist's purpose ; and a large number of really excel-

lent and picturesque engravings of the most beautiful

views and interesting objects within its boundaries, to-

gether with a capital map, adorn the small volume before

us. Every Londoner should buy Mr. Lindley's extraor-

dinarily cheap guide forthwith, and learn how much that is

wild and beautiful, as well as historically interestiog, there

is within half-an-hour's railway journey of the metropolis.

l^hort Essays, Original and Selected. (London : Moffatt

& Paige. )—This is a series of essays intended as models for

the unfortunate youths who have to furnish such themes in

their " exams ;
" and it seems sufllciently well adapted for

this purpose. The concluding chapter on " Faulty Expres-

sion " may be profitably consulted by a considerable pro-

portion of the letter-writers of the present day.

Xohodijs Boy, by Daniel Darlinghurst. (London

:

Jarrold & Sons.)—If we were asked to give, in the fewest

possible words, an idea of Mr. Darlinglmrst's tale, we
should say, borrowing a phrase from the microscopist, that

it was like one of Dr. Barnardo's stories magnified about

twelve diameters.

Memoir of Daniel Cooper. By J. M. Weylland.
(London : Morgan k Scott. 1885.)—This is the biography

of a man, who, apparently beginning life as a linendraper's

shopman, ultimately turned his attention to the conversion

of women leading a sinful life. The style and character of

the book may be pretty well grasped from this indication

of its subject.

Erratum.—At page 507, first column, in the last line but two of

Mr. Clodd'a review of " Prehistoric America," " anthochthonous "

should have been printed "autochthonous."

Taking Down a Chimney.—A mill chimney in the Ijuited States

was recently t.aken down in the following manner :—The proximity

of buildings limited it to falling in one direction. About eight feet

from the gi'ound a recess was cut across the side of the chimney
and heavy timber shores braced against the chimney. The
chimney was cut away beneath the side supported by this

timber. Holes were bored in the timber midway between the

ends and illuminating coal-oil poured into these holes until the

timber was thoroughly impregnated with oil. It was then set on
fire, and when too weak to support the load of half the chimney it

fell in the desired direction.

—

Emjineering.
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THE FACE OF THE SKY.

From June 19 to July 3.

By F.K.A.S.

THE nsnal daily examiuation of the Sun will bo made, whenever
he is visible, for spots and facula' which have quite recently

become splendidly developed again. The niyht sky will be

found delineated on Jlaps VI. and VII. of " The Stars in their

Seasons." As we stated a fortnight ago, there is now no real

night. Mercury is a morning star, but towaids the end of the next

fortnight is too near the Sun to bo fairly observable ; in fact, on
the 27th, he comes into superior conjunction with the Sun. Venus
is an evening star, and at the beginning of July may bo caught by
the naked eye. after sunset, glittering over the W.N.W. quarter of

the horizon. Alars, Saturn, and Neptune are all invisible. Jupiter

is rapidly approaching the west, and must be luoked for tho moment
the twilight deepens sullicioctly for him to bo visible. Tho pheno-

mena of his satellites, now certainly visible, are but few and far

between indeed. Omitting those occurring in bright twilight and

when the planet is close to the horizon, there remain, on the 22nd,

the egress of the shadow of Satellite I., at Dh. 53m.; and on the

29th, the ingress of the shadow of the same satellite at 9h. 28m.
Uranus is in what is called "quadrature" with tho Sun at 2 a.m.

on the 20th— i.e., the two bodies differ 90° in longitude. He is still

to be found roughly on a line between /3 and t; Virginis. Like

Jupiter, he must be looked for the instant it gets dusk. The Moon
enters her first quarter at Ih. iS 5m. this afternoon, and is full at

llh. 17'9m. a.m. on tho 27th. The solitary oecultation which
occurs during our prescribed hours is of the sixth magnitude
star, 13 Capricomi, which vrill disappear at the [Jloon's bright

limb at midnight on the 29th, at an angle of 119" from her

vertex, reappearing at Ih. 7m. the next morning at the dark

limb, at a vertical angle of 239°. The Moon is in Virgo when
our notes begin, and continues to travel through that constellation

until 11 a.m. on the 22nd, when she enters Libra. At noon on the

24th she emerges into the narrow northern strip of Scorpio, which
it takes her until 10 o'clock the same night to traverse. At the

last-named hour she emerges in Ophiuchus. At 8 p.m. on the 26th
she leaves Ophinchus for Sagittarius, her path across which is com-
pleted by 11 a.m. on the 29th. She then enters Aquarius, through
which she continues to travel until noon on July 3, when she

crosses into Pisces. There we leave her.

Licensed Exper:mental Physiology.—In a Parliamentary return

just issued relating to experiments on living animals, Inspector-

General Bush reports that 49 persons held licenses during 1884,

and the total number of experiments of all kinds performed was
about 441. The animals operated upon were all rendered insensible

during the experiments. Of 145 experiments 99 consisted in simple
inoculation with a morbid virus. Of the remaining 46 experiments
imder these certificates, 24 were performed for the purpose of

medico-legal inquiries in cases of suspected poisoning, resulting in

the death by tetanus of three frogs and six mice, which survived,

however, only a few minutes ; ten other cases under tho same head
were experiments on the infection of fish with a species of fungus,
very destructive in certain rivers and streams ; and five on tho
effects of immersion of fish in distilled water, which proved fatal to

about thirty minnows and sticklebacks. These returns should
satisfy the most rabid anti-vivisectionists, but they won't. A
strongly-worded protest in favour of the poor little minnows and
sticklebacks will certainly result.

—

Medical Prest and Circular.

Some time ago Mr. Bayley showed that when drops of various
solutions are allowed to fall on to filter-paper, the salt which was
in solution in many cases remains in the centre, and a water ring

extends around it. Mr. J. U. Lloyd has extended these observa-

tions, and a notice of them has been given in the Chemical Ncwb.
He has observed the distances to which various substances in

aqueous solutions extend on pieces of blotting-paper, dipped into

the solutions, before they are left behind by the water. Great
differences were noticed in the length to which different salts thus
travelled. Mixtures of salts were also examined ; in some cases
one salt passes on, leaving the other completely behind. 'J'hus a
solution of quinine and berberine sulphates was separated by the
method described ; the former salt passed on through tho paper
after the progress of the latter had quite ceased. Dilute sulphuric

acid behaved similarly ; pare water alone passed onwards. In the

case of simple salts dissolved in water, the rule appears to be that

the more dilute the solution the quicker is the separation into salt

and water.

" Lot Knowledge grow from more to more."

—

Alfekd TENiOfgOB.

Only a small proportion of Letters received can possiily be «n-

lerted. Correspondents must not he offended, there/ore, should '^eir

letters not appear.

All Editorial communications should he addressed to the Editob oj

Knowledge; all Business communications to the Publishers, at the

Office, 74, Great Queen-street, W.C. If this is not attended to

DELAYS ABISE FOR WHICH THE KdITOB Irt NOT RE.SPONSIBLE.

All Remittances, Cheques, and Post Office Orders should be made-

payable to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.

No COMMUNICATIONS ARE ANSWERED BY POST, EVEN THOFOH STAMPED
AND DIRECTED ENVELOPE BK ENCLOSED.

BRILLIANT GLOW AT MIDNIGHT.
[1758]—On the night of Juno 12-13, at a few minutes past

eleven, looking from a height (406 ft. above sea-level) near Forest
Row, Sussex, a bright pearly glow was seen a few degrees west of

north, streaming up from the horizon like the prelude of a fine

moonrise. It gradually extended towards north-east, and at mid-
night presented a very luminous appearance as far as about 15°

east of north. The light was very steady. The sky was clear in

all directions, and tho stars brilliant. According to the almanack,
sunrise on the 14th occurred at 3h. 44m. a.m., and moonrise at

5h. 45m. Henky J. Sl.u-k.

VITAL FORCE.

[1759]—What, in tho name of patience, does a certain set of

persons wish to make of tho universe ? Those who deny any
external existence, and therefore tho existence of all but their own
minds—I was about to write brains, but that brains, from their

point of view, are also phantoms of tlieir own conception—must
remain satisfied with their own deification, as head centres of their

chimerical worlds, with their egoistic " I'etat, c'est moi." As for

matter and force, these are, according to their own doctrine, also

phantasma of their consciousness. Their own vera causa is the all-

sufficient ego, and nothing more can bo said.

But to those captious, discontented reasoners, who believe in the-

existence of an external world, in tho existence of others besides

themselves, and in force, yet who would, nevertheless, destroy
all other beliefs, I repeat the question, What, in the name of

patience, do you want to prove ? There is the power, there is the-

mechanism by which all is accomplished that excites men's wonder
and admiration, are you satisfied with the universe as it is, or are

you not ? Is it a matter of any great importance what name men
shall confer on the Supreme Potentiality ? Can yon alter the
constitution of the Cosmos, or will it proceed on its eternal pur-

pose in spito of you ? Are you satisfied with the working of your
own minds, and do you think yourselves very clever ? Are you
convinced that mind is the product of force and organism—what
then ? Cannot yon rise to tho conception of a mind infinitely

beyond your own, of which the whole universe may be the necessary-

substratum, of a living universe in which all force is vital force

and in which all dynamics are vital dynamics?
When we speak of a vital force we do not speak of a special force

wandering about, but of a vital force ever present to vivify when
tho conditions of organisation are suitably conformed for that

purpose. But matter cannot organise itself, it can only be
organised by an intelligent direction of power. Vis insita is only
another name for the power indwelling in the universe uncreated
and indestructible.

What step can man's little intelligence take with regard to
organisation beyond that of tho mere contrivance of mechanism
which cannot live ? Men cannot by taking thought make anything
which force can vivify. And yet the most wonderful forms of life

teem forth perfectly organised, living, moving, and having their

being, wo know not how.
Moreover, is science omniscient that it should dare to enunciate

the constitution of nature ? There are mysteries that science is

as unable to probe as ever—viz., gravitation, colour, sound, &c., &c.
Colour and sound, though caused by vibrations, are not inherent
in the vibrations. If sound and colour really have any external



530 KNOWLEDGE [June 19, 18S5.

existence, the present accepted theories of light and soand are
inadequate to explain the facts. If, on the other hand, the theories

are correct, then colour and sound are products of oar inner nature,

are sensations that cannot be explained. The same reasoning may
be appUed to the sensations of heat, cold, Ac, &c.
Do not seek, then, to destroy people's reverence, do not rob the

world of hope, do not deprive men of all that sanctifies endeavour

—

of a belief in that supreme rule which alone constitutes right and
wrong, and which alone affords any valid reason against a man
doing just as he chooses. iltxEE.

ULTRA-GAS.

[1760]—This (" F. W. H." 1733) has nothing to do with the
old guesses about ether, luminous fluid, &c.

Starting from the (recent ?) discovery that the attraction of
gaseous particles for each other is insignificant : seeing that that is

the case also with the fixed stars reciprocally : I said, What if they
are the molecules of a universal gas ? In that case there would be
between them, not ether, &c, but absolute void. But what then is

the gas ?

The molecules of an ether would be even smaller than those of
hydrogen. I suggest a gas of which the sun would be a very small
molecule. This idea (certainly large) seems to have been too bulky
for comprehension. Hallyaeds.

IDEALISM.
[1761]—In reply to "J. S." (1738), let me say that I do not

"assume the non-correspondence of concepts with the things con-
ceived." If by " thing " "J. S." means " object "— i.e., a group or
synthesis of sensations—then every valid "concept" must cer-
tainty be correspondent with a " thing." But unless the " thing"
be an " object " as above defined, " correspondence," in the sense
of similarity, becomes a meaningless predicate. Xo concept can
possibly resemble a hypothetical cause of sensation, which in itself

is neither sensation nor thought. C. X.

MEMORY AND IMMORTALITY.
[1762] -Tient a letter, 1732, by Mr. R. S. Stanley, the "cer-

tainty " of the immortality of the " soul " is rested upon the fact
of an old lady recollecting things she had forgotten for a long time.
Is this not a proof, on the contrary, that " soul" is not an " entity,"
but action partly conscious, partly unconscious, voluntary or invo-
luntary of the brain ? I have often repeatedly endeavoured to
recollect things of "great importance" without being able to do
so, while at the same moment most trivial occurrences came to my
memory without effort. I have seen several friends die of old age
who became shortly before death perfectly childish, one of them
Almost idiotic, in action and speech, representing to' me the
gradual fading away of the power of thinking, loss of memorv, and
will. If, then, the soul, mind, thought be immortal—i.e., inde-
pendent of otir bodies, which we know decay and are absorbed in
nature's great reservoir, what state will it be in, the child's, youth,
adult, or senile old age r F. W'. H.

EARLY MEMORIES.
[17G3j—I quite agree with you [note on letter 1732] that an old

person remembering an old circumstance, even long forgotten, can
have no influence on the question whether we have a soul, or, if so,

whether it is eternal. Tltat no created thing ever can know. Were
we all enjoying a happy eternity, some sceptical or downcast spirit

would be sure to suggest " How do we all know it will last for
ever"? To the most pious believer the reflection can hardly fail

to occur " Is not the violent repugnance we all have to coming to
an end a too, too likely origin of the hope that we never shall ? Is
not the foul injustice, and the useless pain we suffer here a certain
cause of the trust that in some other state right will be meted to
us for wrong, bliss for pain ? " I myself never felt this reasoning
so strongly as when I thirsted for an occasion of martyrdom. I

never could sympathise with the cock-sure.
Your souvenirs of your third year remind me of the question,

Why do we remember certain things—mere trifles—and not great
things, which happened at the same time or later r I asked my
mother once how eld I was when a kitten fell into our hall and
broke its spine. She said it was ivipossihle I could remember it

—

because I was only eighteen months old. Yet I do remember the
position in the hall of all the persons there—that I understood
what they said, and was vexed I could not join (I said my first

word a month or so after)—Now, my horror at the poor kitten's
fate accounts for this being my first memory— (Would a child, as
soon as old enough to swear, be received as sole witness of a murder
he had seen committed, but could not divulge at the time, not

knowing any speech ?)—But why should I remember still more
distinctly plucking potato-apples in the garden one fine day, very
hot, running through the house, and throwing them into a pond ?

That happened when I was just two, and is fixed by my recollection

that my father was seriously iU. Yet it is a circumstance of no
importance. I remember when confined by a bar at table thinking
my aunt dreadfully affected because she said " Is it not? " whereas
we more commonly heard *' Isn't it ?

"

Many of our childish memories are perhaps like Mr. Galton's
composite photographs—they are the concrete result of acts fre-

quently repeated. Thus, I recall piano, violoncello, and glees ; but
I do not think I remember any one occasion of these family concerts.
I remember the Queen's accession, when I was not yet five,

because there were minute-bells all one day, peals all the next

;

but, strange to say, I do not remember my eldest uncle's death in

the same year, though it was a much more important event to ug.

I remember how I learned the word " son." I woke up one
evening (it was still daylight, and I was still " the baby "—so I

must have been not older than three months under three)
screaming violently, in the greatest agony. Everybody rushed
upstairs, and I heard my mother cry on coming " Oh, my son, my
son !

" Strange to say, in spite of my sore plight I was interested

still to learn that I stood in that relation to her. I had never
heard the word " son " and thought it a " prow title." I had been
seized by a spasm in the throat, rendering respiration all but
impossible. My mother was frequently in danger of sudden death
from this ; but (curious fact) I never had any such thing save that

once (though probably I shall have yet). Hallyakds.

IS THOUGHT AX EXTITY?
[176i]—One may so far agree with Haeckel, Buchner, and

'other eminent German scientists " as to admit (what, indeed,
science shows to be a mere truism) that the mind is a function of

the brain, and not an independent entity, without following those
"extreme" Materialists into the domain of dogmatic negation. It

may be said that man cannot get beyond phenomena, and that the
force behind nature is an unknown quantity, but in that unknown
force is comprised the whole solution of the problem of existence

;

but Materialists of the school above mentioned treat the unknown
quantity as though it were no factor at all in the case.

" F. W. H.'s " simile of thought being comparable to the scent of
a flower or the reflection of an object in a glass is unsatisfactory
for the simple reason given by John Stuart Mill, that " mind (or

whatever name we give to what is implied in consciousness of a
continued series of feelings) is, in a philosophical point of view,
the only reality of which we have any evidence, and no analogy
can be recognised or comparison made between it and other reali-

ties, because there are no other known realities to compare it with."
If the simile holds good, it can only be so far that the scent corre-
lates the impressions formed by the mind, to which expression is

given. ' Thought, mind, or soul," says " F. W. H." " must be the
evect of stimuli acting on living, self-acting brain." If he means
that (in the words of Montaigne) man is not here to work, but to

be I'.orked vpon, 1 agree in the sense that we all fulfil the law of
our being. But why regard soul as perishable when the atoms of

matter are imperishable ? soul being the intangible, yet real,

force of every living organism, just as the oversold is of the
universe. H. A. Bclley.

GEORGE ELIOT SETTLING IT.

[1705]—Without dealing here with " Commentator's " prelimi-
nary rhodomontade about George Eliot, except to point out to him
that the value of any one's work and scientific opinions is not
usually estimated according to their moral conduct and opinions,
might I ask him to give scientific proof of his assertion that
" Matter aZiroys was and aluays will he?" Surely upon such a
question as this, which must be always beyond man's ken, he shows
too much of that " cock sureness " which he finds so repulsive in

George Eliot.

Secondly, let "Commentator" prove the "fact of apparitions
after death," before he asks for an explanation of such fact (?).

A. FOUNTAIX.

EVOLUTION.
[1766]—" Commentator's " protest against " conventional evolu-

tion " will meet with considerable sympathy from a large circle of

careful thinkers. The Darwinian hypothesis is now passing through
a most Jinscientific phase of its existence. Having started upon a
splendid structure of fact, it is now endeavouring to win fresh

domains upon such poor stuffs as "may he's" and " possibly's."

Every Darwinian enthusiast seems anxious to show how plastic

the theory is, and how it can be made to cover nearly everything.
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What doctrine, I should like to know, with full liberty to indulge in

"may he's," &c., would not do the same? Let the believer in

Special Creation possess the same advantages, and what could ho
not e:xplain r

Evolution owes its slreuijth and popularity to carefully-examined
facts, and to make its influence more universal, its advocates should
not stoop to weapons disallowed to its opponents. The theory has
yet to overcome enormous difliculties before it can rank as a
universal law. It may win its way to a place by the side of
gravitation, but to do so it will have to depend upon something else

than "may he's" and " possibly's." Thanking "Commentator"
for his able letter, Gamma.

[1767]—You said lately in answer to a correspondent that it is

as absurd to deny the truth of evolution as to deny the sun at noon-
day.

It would be a great boon to me—perhaps to others— if yon would
give a series of papers summing up in a really first-rate, exhaustive
style, all that has been established on this subject.

I hare never read its classical literature (Darwin, Ac.) and
despair of ever doing so—for it would cost me over ten pounds a
year to have books from England. Many men who have not this

obstacle are yet unable to get a conspectus of the matter, from
absorption in business, &c.

I hare read much about evolution—but am no better off than
would be a Pagan who had lived much with Christians, but never
read a word of the Bible.

All that I have been able to seize in this cursory way is that
there is abundant evidence of adaptability to circumstances on
the part of animals and plants ; bnt nothing like a proof of what
I presume ought to be believed, because the majority of the best
minds have received it.

When we walk too much, our feet blister. The process is this.

A given part of the cuticle has too much work, gets iuflamod, i.e.,

diseased. Then the blood detaches from itself a supply of water,

pushes this under the distressed cuticle, forms a water-bod, and so

saves the inner skin at least from grievous harm.
Now, it was not the brain which ordered this process ; for the

subject is generally unconscious of the harm till the blister is

formed. And it would be absurd to attribute to the Hood such a
high intelligence as the process implies.

I am therefore driven to conclude that the organism was launched
at first with a faculty of forming external blows to a certain extent

;

but I cannot see I should be right in saying it had dcrelopcd, or
eroh'ed, a cushion of water "to save its bacon :" any more than
when I see a snail mend its own shell, or a spider its web.

Bread (alone, I believe, of foods) has its digestion finished, not
in the stomach, but in the duodenum. Since cats ate bread, they
have adapted their intestines to circumstances, so that the tamo
cat does not cut np like the wild. This would be now called de-

velopment ; but does not "adaptibility" fit the fact quite as well

;

and is the cat's duodenum different in kiytd from the water in a
blister ?

Were this granted, I can conceive (bnt " I speak as a fool ")
that it might be pushed to the conclusion of all the changes in

organic life that have been recorded.
Again, I wish to know why, because there were once hipparia,

and now are horses, and the latter look like an improved edition of

the former, it should be concluded that at some given date a hip-

parion became a horse.

I desire to leam how the process is held to have taken place in

praxi. Is it snpposed that of [a pair of say. Missing Links, there
was bom a man ? or, about the same time, a man and a woman ;

and did these chance to choose each other for mates ? In any case,

the first men must have had very near relations who were not
human at all.

So far as 1 can gather, it is held that desire and energy were the
prime causes of improvements taking place in individuals. My
difficulty about this is the sad case of the ill-favonred. The cul-

tured brain of the head-creature spares no pains, no study before
the mirror, to turn a plain face into a handsome one ; yet the result

is ever nil. How hard then to see how inferior creatures acquired
all they wished for ! Stranger still, children of the same parents
may be so like as to be taken one for the other, yet one be ugly,

the other pretty ; so there was not much to do to get beautiful ; Ijut
" a miss is as good as a mile." And this obstinate adherence to

some ancient type persists for two generations. One of the noblest
families of England has always been ill-favoured, as the family
portraits prove. If all animals were originally aquatic, how curious
that all did not desire and obtain the power of rising into the air ?

Men must long ago have wished to fly
;
yet even now we can't do

it, with all our appliances. Were the porcupine and hedgehog alone
sharp enough to see the advantage of a coat of spines ?

Anyhow—I suppose that if I read enough I should believe in

evolution as you do; but what I never shall be able to stomach is

the indecent joy with which the small fry of science rush buck to

the ancestral sty, and wallow grunting in the ennobling thought
that we have no need to nutl.e bc:ists of oursolv(>s, because beasts

we were, and boasts we might have remained, had it not been for

our persistent cleverness.* I may be forced to agree that Newton
or Shakespeare's first luimnn ancestor was (ho son of a gibbering

baboon ; but the thought will always be as |)ainful to mo as if,

nursed in a palace, I wore convinced beyon<l diMibliiig that I had
been changed at nurse, and was but the cliild of a churl.

II AT.l.VAlinS.

[Without attempting to deal .^crtatitii with our corrospondont'a

various points, I would suggest to him the perusal of Schmidt's

"Doctrine of Descent and Darwinism," which forms Vol. X IT. of

the " International Scientific Series." It should not cost him more
than six or seven francs post-free, and it contains as good a jurt is

of the facts on which the theory of evolution is founded as I am
acquainted with.— Eii.]

THE WEAK POINT Oi" DARWINISM.

[17GS]—"Commentator" (1731-) should read Mr. St. (leorgo

Mivart's "Genesis of Species," wliich puts very clearly the " weak
point of Darwinism." There must be a flaw in all evolutional

theories, till we have some conception of the laws of what is called

spontaneous or accidental variation. The "external factor" in

evolution consists of the direct or the indirect action of the envi-

ronment. In the former case, we call the rcKuItiiig changes
" adaptations; " in the latter, wo say that they are the outcome of
" natural selection." But of the internal factor (i.e., the physio-

logical causes which determine ihe development of a given group
of organisms in a given direction), we can as yet form no idea.

The wisest course is to use such knowledge as we have, frankly

confessing that it does not give a full explanation.

May I suggest that "Commentator" would do well to lay to

heart a certain line which he quotes (174U), before passing con-

temptuous judgment on the character and intellect of a great

writer. Constance C. W. Naden.

THOUGHT-READING.
[1769]—In continuation of a former letter on the subject, there

is, I would remark, a class of phenomena which seem to bear on
the matter under discussion. I mean those with which the pro-

verb, " Talk of the ," is connected. Nothing, I fear, will ever

convince me that the appearance of a person, simultaneously with

the mention of his name, is always a mere coincidence. It seems
to me we must admit that unconsciously we are able to detect the

presence of a person without using the senses of seeing or hearing,

Iiossibly by some modification of the sense of touch, not unsimilar

to that by which a blind person distinguishes colour, or possibly by
what in the dog we call " scent." Those who have good sight and
keen hearing little know to what uses the sense of touch may be

put.

Whether we see a cannon fired or hear the report, the same idea

is produced in the mind—a cannon has been fired. There are many
other ways by which the same idea may be produced, viz., tho

smell of powder, or even the taste of it, or by touching the breach

and finding it hot ; but, in every case, either an ether wave or a

molecule in motion produces in the brain a molecular movement.
There is, apparently, no third way. As a rule, tho shorter ether

waves are only distinguished by the eye. I say, as a rule, as the

blind man seems able to distingnish them by the sense of touch.

The longer, or heat waves, most can distingnish by the sense of

touch. Now, besides the light and heat waves there are other

waves in the ether, and, at any rate, some of them seem to pass

through certain substances much in the same way as the light

waves pass through transparent substances, producing the s.ame

effect, or ne.irly so, at the end of their course as at the beginning.

Our knowledge of some of these waves, say the electricity waves,

is apparently only indirect. We see the effect produced, but

cannot by our senses detect the cause. We have no special

organ for electrical phenomena, as we have for those of light.

We are much in the same state in reference to electricity

as we should be in respect to light if the human race was blind.

Now, let us for the moment suppose that certain brains have a

rudimentary sense of electricity, odic force, or whatever one may
choose to call it, which in an imperfect way could receive impres-

* On 7ie jjarle pa.s d'xme corde dans la maixon d'un pendu.

How crest-fallen shall we feel anon—we armorial (and arboreal)

people—when we look on our ijencalof/ical tree.", and reflect that

were the whole truth portrayed, the real founder of the line should

be " settled in tail male " at the first parting of the trunk !
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sions from another brain, and yet be conscious only of the effect

produced, just as we sometimes hare a singing in our ears and do

not know whether it is produced externally or internally, would

not such a sense account for all the phenomena of thought-reading

and muscle-reading, besides such every-daj' occurrences as men-
tioning a person's name on his approach, two persons changing

step at the same time, and two persons turning to look back at one

another at precisely the same moment ? Let ns apply this theory

to the commoner, and also to the less common, phenomena
of thought-reading. The electro-biologist mesmerises a certain

number of persons by a mechanical process. In this state their

ordinary senses are more or less inactive, but a new sense is appa-

rently aroused. This new sense is able to comprehend the wishes

of another person. On the stage, these wishes are generally ex-

pressed in words ; but this is for the benefit of the audience, as the

subject mesmerised is apparently deaf and blind for the time being.

The spirit medium seems to be a person in this state.* Mr. Stuart

Cumberland, as far as I can gather from the reports of his per-

formances, thinks it necessary to be touching the person whose
thoughts he reads, and he himself at the same time has his

ordinary senses about him. Now, if the theory of thought-

reading is correct, it is easy to see how Mr. Labouchere might
safely make the bet about the five-pound note under certain condi-

tions, for, supposing no one knew the number of the note, not even
Mr. Labouchere himself, there would be no thought to read, and
yet Mr. Bishop would not necessarily be an impostor. I once saw
an impostor detected thus : He borrowed a watch from one of the
audience, but, before doing so, asked the owner to look at the
number and remember it. L'nfortunately the watch had two
numbers, and the conjuror guessed (?) the wrong one. On the
other hand, one of the most remarkable experiments of those con-
ducted by the committee of the S.P.R. is that in which Mr.
Blackburne did not correctly remember the diagi'am, and Mr.
Smith reproduced Mr. Blackburne's incorrect idea. Had the con-
juror referred to above been a thought -reader, be would have read
the correct number or none at all. But this is self-evident ; the
question is, " Is there suiEcient circumstantial evidence to warrant
the supposition that there is a rudimentary sense of thought-
hearing, thought-sight, or thought-tonch ?

"

I am not certain that this sense, ordinarily dormant, would not
account also for the phenomena of double consciousness, as it is

called. AVe do not necessarily connect in our memory the pheno-
mena observed by one sense with those observed by another,
although the cause may be the same. For instance, we may asso-

ciate a certain combination of ideas with the ticking of a clock,

which the sight of the clock would never arouse. If the ordinarily
dormant sense were the active one in the hypnotic state, the ideas
aroused would be those connected with a former hypnotic state.

Jos. W. Alexandee.

[1770]—Mr. Blackburn, to whom I referred in my last letter

[1735], was an Associate of the Society for Psychical Kesearch.
Mr. Smith was a young mesnierist. Mr. Blackburn had previously
conducted many private experiments with Mr. Smith, but had been
accustomed to hold Mr. Smith's hand or touch his forehead, so that
the results of such prior exi>eriments might have been explained on
the muscle-reading hypothesis in preference to the thought-read-
ing hypothesis.
The society always looks askance at the platform exhibitions of

Mr. Irving Bishop and other paid mediums, who are certainly
" peculiar,"

" For ways that are dark,

And for tricks that are vain."

Believers in " thought-transference" prefer to rest their case on
the results of experiments carried on in private under test condi-
tions. For the accounts of these experiments I must refer readers
of Knowledge to the " Proceedings of the S.P.R," as I do not
like to encroach too much on your already over-burdened columns.
Otherwise I should have liked to refer more fully to the experi-

ments with Messrs. Blackburn and Smith, and also to those carried
on by the Rev. A. M. Creery with his own children, and by Mr.
Malcolm Guthrie and some friends, at Liverpool, with two young
ladies who were well-known to Mr. Guthrie. To hint at collusion
in these cases would be absurd, and any one who makes a careful
study of the results of these experiments will, I am sure, be con-
vinced that the S.P.I!, have made out a very " strong prim6.-facic
case for the possibility of the molecular motion of the grey matter
of our brain exciting corresponding movements in that of another."

A. Fountain.

* If Mr. Alexander had had the same experience of "Spirit
Mediums" that I have, he might and would find a very much less

recondite explanation of their performances.—Eu.

"THOUGHT-READIXG" (?).

[1771]—I was glad to see, in your issue of May 22, Mr. N. G.
Munro's eminently sensible explanation of the manner in which
"pin-finding" and other feats of muscle-reading are performed.

The same points have been urged almost ad nauseam during the

last few years in the Reports of the Society for Psychical Research,

but as long as the confusion between " mind-reading " and
" muscle-reading" continues to be met with, the explanation must
continue to be repeated. It is specially necessary to insist (as we
have always done, and as Mr. Munro now does) on two facts—that

physical signs may be both given and received unconsciously, and
that unconscious physical signs may pass otherwise than through

contact. But Mr. Munro seems somewhat to have underestimated

the means of this unconscious signalling. He dwells only on " the

lineaments of the body," on gestures which may be read by the

eye. But if that was the only danger it could be oviated by blind-

folding the would-be percipient. A more important channel of

unconscious communication is sound. It the " wilier" is following

the " willed " person about the room, his manner of walking, or

even of breathing, may be a quite suiEcient guide ; for slight indi-

cations of pleasure, or disappointment, or expectancy, may thus be
given, and these are practically " Yes " or "No" hints, which, so

to speak, mould the subject's course for him from moment to

moment. And we may lay it down as a general rule that no
experiments where an action is to be performed, and where the

"wilier" is watching the subject's efforts to perform it, can have
any value as a test of " thought-reading," which we define as the

transference of ideas from one mind to another otherwise than

through the recognised channels of sense.

The best experiments to try are as follows :—First, let the

would-be percipient, instead of having something to do (such as

finding a pin or ^vriting down the number of a bank-note), have
something to say. For instance, let A draw a card at random out

of a pack, and concentrate his attention on it in perfect silence ; and
let B, who is sitting at a little distance, and out of sight of the

card, try to guess what it is. There is one form of this experiment,

lately introduced by the celebrated French savant, M. Richet, which
we are especially anxious to see widelv taken up. (See " Proceed-

ings of the S.P.R.," Part YII., pp. 241-3. Triibner & Co.) Two
persons, A and B, agree to make a thousand trials, fifty a day. The
daily fifty will be found to occupy ten minutes or less. A takes in

his hands a pack of cards from which the picture-cards have been
removed ; he makes a random cut, whereby some card is brought

to the surface ; he contemplates this card. B, who is seated so that

he cannot even by inadvertence catch a glimpse of the face of the

pack, makes a guess at the suit. He is either right or wrong. If

he is right, A makes an upright mark en a sheet of foolscap ; if

he is wrong, A makes a horizontal mark. This is all over in a few
seconds. The operation is then repeated with another card brought
to the surface of the pack by another random cut ; and the mark
of right or wrong is duly put under the tii'st mark. At the end of

the day's trial there wUl be a column of fifty marks. A goes

through them, making crosses of the upright marks by putting a

stroke through them, and counting the crosses thus made. The
number of crosses is the number of right guesses; and this number
is recorded at the bottom of the column. At the end of twenty
days there will have been 1,000 guesses, and the bottom numbers,

added together, give the total of right guesses. The most probable

number of right guesses for pure chance to bring abont is, of

course, one-fourth of the whole number (there being always one

chance in four of guessing the suit correctly), that is 250. If the

number of right guesses actually attained exceeds 250, this excess

might, of course, be accidental ; but if a hundred couples of people

can be induced to do what I have described, and if the total of right

guesses exceeds 250 in all the cases, or in a very large pro-

portion of the cases, then there will be some reason to think

that something beyond chance has been at work ; in other

words, that some of B's guesses have been right, owing
to the fact that A, sitting near him, was concen-

trating his attention on the pips of a particular suit. And
if this form of experiment were repeated again and again

always, or almost always, with the result that the right guesses

exceeded 250, the hypothesis that "thought-transference" had
operated would receive ever-increasing confirmation. The great

advantage of this form of experiment is that it enables persons

who possess the faculty of thought-transference in only a slight

degi'ee to accumulate valuable results. We should be glad to have
trials made in every educated family in the kingdom.
The second form of experiment that I would recommend is suited

only to persons who possess the faculty of thought-transference in

an exceptional degree. The "agent" draws a diagram of some
irregular shape, and contemplates it ; and the "percipient," sitting

out of sight of the diagram, waits till he seems to get an impres-
sion uf what its shape is, and then reproduces his impression on a
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piece of paper in from of him. It is important tliat A sUouUl uot

watch B's performance.
If B.'s diagram in a number of instances strongly resembles A.'s,

we hare a Terr strong indication that B.'s impression was dno to

the idea in A.'s mind. (See especially the examples engraved in

the Proceedings of the S.P.R., Part V., 33-42, and Prof. Oliver

Lodge's paper on the subject, Pan VI. p. ISO.)

I shall be most grateful to any of your readers who will make
experiments of the types described. The results should be sent to

me at 14, Deans-yard, S.W. In the card experiments, negative

results

—

i.e., cases where the total of right guesses has not exceeded

250 out of the 1,000 trials—should, of course, be sent as well aa

positive. Edmund Gcrxey,
Hon. Sec. for the Society of Psychical Research.

A PARADOX.

[1772]—It has often been said, " There is nothing so false as

facts, except figures." Now here I send you a paradox involving

both facts and figures, and I have never yet met with any ono

who could give me a satisfactory explanation of tho contradiction

involved in it.

We say every child has two grandfathers, four great-grand-

fathers, and eight great-great-grandfathers, and so on. Now wo
have only to carry the compntation back a few hundred genera-

tions, and to furnish these ancestors we should require a popula-

tion greater than could possibly have existed on the earth at one
time.

Again, suppose I and my wife, and my friend Jones and his wife,

emigrate to an uninhabited island and colonise it. Our grand-

children will each have two grandfathers, and our great-grand-

children ought to have four great-grandfathers ; but in actual fact

they have only two, viz., myself and Jones. Our great-great-

chiidren'will require each eight great-great-grandfathers, but in fact

have only two. Can any of your readers explain how it is that

fact and theory so flatly contradict each other ? Coleford.

THE GEOLOGY OF CHARNWOOD FOREST.

[1773]—Several friends and myself have been induced by Mr.

Harrison's interesting papers to pay several visits to this instruc-

tive geological district. In Brazil Wood, we found what appeared

to be the junction between the syenite and the slate, mentioned

by Mr. Harrison. We could only find one quarry in the wood, in

the only section of which we found the apparent junction. Would
Mr. Harrison kindly say if this would be the one which he men-
tions. Certainly in this section we saw a coarsely crystalline

rock (presumably the syenite), passing into a finely crystalline

knd then into a slaty-schistose rock, and this within the range of

a few feet. In a single specimen which I obtained there is a well-

marked gradation from a coarse to a finely crystalline rock.

On the ridge overlooking the quarry at Mount Sorrel there is a

section exposing the granite, which has "weathered " to a depth

of ten or more feet. Overlying this there is a layer of subsoil, and
over this a stratum of pebbles and gravel, in the lower portion of

which we found a number of fragments of bones and nnglazed

earthenware and tiles (the latter from an inch to an inch and a

quarter in thickness) which do not appear to be modern. There is

some six inches of subsoil overlying this bed. We are somewhat
puzzled how to account for this occurrence of pebbles and gravel.

Has Mr. Harrison noticed the section, and if so, would he kindly

favour us with his opinion. Geo. Fletchek.

PHOSPHORESCENCE.

[1774]—^Near to my house there is an avenue of lime-trees, the

growth of which is so luxuriant that the foliage almost shuts out

5ie direct rays of light, and in this avenue, at half-past ten last

night, I noticed a phenomenon that you may esteem worthy of

chronicling.

The direction of my walk was northerly, and I noticed that the

leaves, and the air in their vicinity, were suffused with a soft, faint,

phosphorescent light. This for a time I attributed to the vapour

from the wet leaves being illuminated by the moonlit clouds at my
back, but, to settle my doubts, I examined a dense mass of trees

from their shady side, and found the light still distinctly visible,

bnt, I think, not attributable to the moon.

I believe some flowers are said to emit light. Are trees known
to possess this power, and have the causes been unravelled ?

A. S. Babxes.

THE UEKMESTES.

[1775]—In connection with Mr. E. A. Butler's article on tho

" Dermostida^" I think that somo of your readers may find to bo

interesting tho enclosed extract from O. W. Holmes's " Poot at

tho Breakfast-table " :

—

" ' Will you lot mo look at that book a single minute ?
' said tho

Scaraboe.
" I passed it to him, wondering what iu tho world ho wanted of

' Paradise Lost.'
" ' Dermestcs lardarius,' ho said, pointing to a placo where tho

edge of one side of tlio outer cover had boc-n slightly tasted by some

insect. ' Very fond of leather while they're in tho larva state.'

"
' Damage the goods as bad as mice," said the salesman.'

" ' Eat half tho binding off folio 07,' said the Registrar of Deeds.

' Something did, anyhow, and it wasn't mice. Found tho shelf

covered with little hairy cases belonging to something or other that

had no business there.'
" ' Skins of the Dermexte.f lardarins,' said tho Scarabee. You

can always tell them by those brown hairy coats. That's the name

to give them.'
" ' What good does it do to give 'em a name after they've eat tho

binding off my folios ? ' asked the Registrar of Deeds.
" Tho Scarabee had too much respect for science to answer such

a question as that." C. F. Clarke.

OIL-GLANDS OF THE DUCK.

[1776]—In the article on " Philosophy of Clothing," page 451 of

the present volume of Knowledge, Mr.WiUiams says of ducks :

—

" And I have read accounts of special oil-glands with %vhich the

animal is said to bo sujiplied, and by means of which it oils its

feathers in order to keep the water from wetting them." Can he

doubt the fact ? If so, I would recommend him to study tho

anatomy and habits, &c., of the duck, and more especially the

beautiful articulation of tho bones of the neck, after whiL-h I should

imagine that Mr. Williams's remark about " a paint brush for them

to oil their feathers," Ac, would become quite superfluous. There

is positively no "amount of learned pretention" required on the

part of any one to prove tho fact of the existence of oil-glands in

all the duck family, and their method of distributing the oil on the

feathers of the body. The whole paragraph suggests the idea that

the writer is far more familiur with the bird when nicely browned

fresh from the oven than when in her pristine condition.—G. A.

'DE GUSTIBUS."

[1777]—Please allow me to assure " An Old Draughtsman,"
that there was not the faintest particle of dynamite about my
letter (1709). The only movement it was commissioned to convey

was the very gentlest ripple. Although Fig. 9 does not show one

of the commonest shapes for a picture-frame, still it is a form with

which we are suSiciently familiar in the case of doors, windows,

panels, niches, &c. Is it intended to be understood that the form

shown in Fig. 10 is objectionable because of its rarity ? Perhaps

the owner of the glass could give a very satisfactory reason why
he preferred to see it placed like Fig. 11, instead of like Fig. 12.

I am sorry to have to differ from " An Old Draughtsman " as to

the construction in Fig. 13. A building is not bound to bo con-

Btruotionally good because it does not fall down. For instance,

it is quite possible to build a tall chimney so that it will seem at

a considerable angle (in fact, many tall chimneys arrange that for

themselves), and although that might be considered a tour de

force, still it would be better construction to make it perpen-

dicular.

Pardon my directing attention to the fact that in my comments
on Fig. 5, I did instance a very old recognised class.

I quite agree with " An Old Draughtsman," that a chief source

of the difficulty in investigating questions of taste lies in the

confusion of the separate elements in the question. The fruits of

the toil of many workers will have to be gathered yet before those

elements can be sufficiently sorted out and arranged for the

question of beauty or ugliness to become anything but a matter of

taste. J- B. C.

LETTERS RECEIVED AND SHORT ANSWERS.

J. S. T. W. I do not know of any quite recent one ; but the
" CyclopSbdia of tho Natural Sciences," published by Richard

Griffin & Co., of Glasgow and London, is very good.—Da. Lewins.
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Until Tou can definitely prove, on scientific grounds, that mind and
matter are eternal, I must persist in the belief that they must
hare had an origin, and there can be no more objection to call that
origin God than to dub it a Solipsism, or anything else ; and this

even if heaven and hell be the veriest figments of the uncultured
mind. Of course, Xewton did write hopeless rubbish on theological

subjects. It is notorious that he was actually insane at the time
(1692-93) when, at Dr. Bentley's request, he wrote his four letters

on the existence of the Deity. You are yourself, though, under a
delusion about Sir George Airy. Your anecdote is so amusing that
it really deserves reproduction ; but it is scarcely suited for ih-ise

columns.—E. Colpiits Eobisson requests it may be announced
that he is not F.R.G.S., as erroneously stated in the review of

his work on p. 482. I imagine that this was a misprint for

F.E.G.S.—W. DriiLEY Dines. I regret that I am ignorant
of the address of the makers of the Bed Cross Pocket Ambulance.
—F. W. H. Your friend was so far right that in every ocean in

free communication with the Poles the temperature of the bottom
layer of water is very little above, and sometimes even below,
32' Fahr. In the Xorth Atlantic at 800 fathoms the temperature
is 40' Fahr., and continues to sink as the depth grows greater.
Oddly enough (at first sight), we get to the 40° stratum at 300
fathoms in the equatorial parts of the same ocean. The tempera-
ture of the water is considerably lower than that of the superficial

parts of the earth's crust beneath it. See the reports of the
Challenger expedition and Wyville Tliompson's " Depths of the
Sea " and " Atlantic."—E. P.^bes. You shotdd really consult a good
solicitor. See, though, p. 258 of " Whitaker's Almanack" for this

year, and form your own opinion from what yon will read there
and on the previous page.—J. J. Colli.vs asks why on (what he
calls) " the Development Theory," Jews, after forty [centuries of
circumcision aren't born circumcised ? Well, perhaps the most
immediately evident reason is that nattiral selection acts by per-
petuating and developing variations lenencial to species in their
struggle for existence. How far this savage rite can be held to
benefit its victim in any such sense is perhaps not very apparent.

—

H. R. B. I have yet to learn that mere inconceivability, ex
necessitate, "proves falsity in the premiss"; inasmuch as less

than 400 years ago the motion of the earth was quite incon-
ceivable to (practically) all mankind. You, however, remove
the whole question under discussion out of the region of
science into that of theology—whither I neither can nor will
follow you.

—

John Eobeetsox. Unless you can give me chapter
and verse for your statistics, from the returns of the Kegistrar-
General, I can take no notice of your communication. If they are
extracted from any of the anti-vaccination books or pamphlets
which I have read, they are utterly worthless, inasmuch as any-
thing more shameless than the "cooking" of statistics in those
publications I hare never seen. That oat of the thirty-eight men
on board of the Duncan who became infected with small-pox by
contagion, and were presumably all shut up together in the sick-
bay of that ship, only one should have died (and we have no details
as to whether he had been successfully vaccinated or not) seems to
speak volnmes in favour of vaccination. However, the crucial
test is applied in the case of the medical officers and nurses
of the small-pox hospitals, who, carefully and periodically
vaccinated, enjoy absolute immunity from the loathsome
disease which is raging around them.—J. 1Iae.shai,l. Buy
"The Young Collector's Handbook of Butterflies," acd "The
Toung Collector's Handbook of Beetles," by Kirby, published
by Swan, Sonnenschein, k Co. They will cost you one penny each,
and give you full instructions for preserving Lepidoptera and
Coleoptera. I cannot call to mind jtist now the name of any book
treating on the preservation of botanical specimens. For first-rate

directions for preserving and mounting mammals, birds, batrachians,
reptiles, and fish, get Maynard's " Manual of Taxidermy," reviewed
on p. 292 of Volume V.—J. B. Scott. The determination of
the heliographic latitude and longitude of a sun-spot is a process
which cannot be simplified in the way you require. See Carrington's
" Observations of Solar Spots," published, in 1863, by Williams &
Xorgate, London. During the short time a spot occupies in crossing
the screen, it is travelling along a parallel of declination.

—

Peof.
T. G. Boxxet and P. E. Dove. Your invitation reached this office

on Saturday, and me on Monday—too late, nnfortnnately, for
me to avail myself of it.

—

The Marqcis of Hamiltox, &c.
In thanking you, I may ask you to read the previous
reply as equally applicable.

—

Protea writes at too great length
to deny that the service for the Restoration was either appointed
by the Church of England, or was part of the Prayer Book!
This, of course, involves the assumption that that Church is a kind
of imperium in imperio, which but few people indeed, outside of
the English Church Union, will be nowadays found to contend, or
even to admit. She is in this country the Church of the State " by
law established," and a service enacted by statute is as obligatory

on her as one decided on by Convocation. The Parliament which
decreed the one under discussion was a Parliament of churchmer,
representing and elected by the churchmen of the kingdom ; hence
your contention that "the Church" had nothing to do with it

seems to me the veriest logomachy. Your defence of Charles II.

seems a little far-fetched. Surely the wholly unprincipled race of

the Stuarts, from which he sprang, would suffice by mere inherit-

ance to start him with a fair stock of vices. Lying, duplicity, and
deceit, for example, he would inherit directly from his father.—
R. Cajipeell. Xon-magnetisable watches are generally made
with aluminium bronze for the lever and pallets, and a palladium
balance-spring and gold balance ; but, so far, no really effectively

compensated balance has been devised into which steel does not
enter as a component.—W. Cave Thom.as. I regret the misprints
as much as you can possibly do ; but it is obviously impossible
for me personally to read proof of all that appears here.

—

W. J. asks Mr. Browning whether Bown's two-speed gearing is good
and suitable ?—R. Williams. Forwarded as yon request ; but the
address appears in fnll in our advertising columns every week.

—

Hally.ards. It is not too late to cancel it now. and it shall be
done. Believe me that my respect and esteem for yon are too

genuine to permit me ever to attempt any " application of the

knout " in your case. The words which you regard in that light

were not written especially for your behoof. I was fain to hope that

they would meet the eye of certain critics who periodically favour me
with instructions for the conduct of Knowledge, and are good
enough to point out exactly what ought to appear in its columns
and what should be expunged or omitted from them. Very strictly

between ourselves, I quite agree with yon in the subsequent part of

your letter. — Aethue Lucas, The Cocnxil of the Societt ok
Aets. Received with thanks.

—

Metee. Will appear in due course.—Tbos. F. Tyeemax. You should study Professor G. H. Darwin's
exposition of his theory as to the manner in which the periods of

lunar rotation and revolution came to be coincident. Your refe-

rence to " plans 3 and 4," is wholly unintelligible in the absence
of those plans themselves.

—

Thcestox it Co. Received.—W. H.
D.\viES sends this rather odd coincidence. On June 8, 1SS5, Mr.
W. F. Denning, the eminent astronomer, and Mr. Calver, the well-

known optician, were several!}' elected Associates of the Liverpool

Astronomical Society. On June 8, eight years ago, the same two
gentlemen were together elected Fellows of the Royal
Astronomical Society. — De. Lewins. Admitting, for argn-

ment's sake, the irrefragable truth of all you advance, I

must emphatically repeat that this is not the place in which it

would be either proper or profitable to advance it. Why don't you
start a journal devoted to the exposition of your ideas, yourself ?

—

J. M. Coaxes. It may be taken that mean solar day is an invariable

quantity ; that in use among astronomers being 10U273791 of a side-

real day which (mahjre much which has been recently written) has
never been proved to have varied during the time which has elapsed

since records were first made. I know of no work treating in detail

on this subject in the form in which you require it, but see pp. 186
to 191, inclusive, of the edition of " Brinkley's Astronomy," edited

by Stubbs and Briinnow, and pnblished by Longmans. The Solar

year is very slowly diminishing in length now. Laplace reckoned that

it was 10 seconds shorter than in the time of Hipparchus.

—

Chas. W.
XiXD. Rightly or wrongly concubinage is grossly repugnant to

English taste and ethics ; and the mere circumstance that a person

practising it happened to possess exceptional intellectual ability can
in no sense be held to redeem it. What every one would join in

denouncing in the woman who lives with Bill Sykes certainly gains

no fresh grace—and, in fact, admits of even less palliation—when
paraded by one whose mere education should have afforded some
guarantee for deference to common decency. However, I have
since received a letter from " Commentator" expressing his extreme
regret that I did not suppress the passage to which you take excep-

tion ; not, though, in least on the ground which you take ; but less

he might nnwittiugly have hurt the feelings of living relations and
connections of the writer to whom it referred.

—

Alfred Hay.
If you, yourself, wish to leam something of the scientific

value of the book you recommend to " Commentator/'
I strongly advise yon to read the review of it by the late Professor

Clifford, which appeared in the Fortnightly Rei'ieic for June, 1875,

and is reproduced in Volume I. of Cliilord's" Lectnresand Essays,"

published by Macmillan & Co. I have received an Anonymous
84

Post Caed asking me " to return the blue book of No. 5,401 —
to 25, Tower-street, Winchester." I have not the most distant

conception to what this refers, what it means, or from whom it

comes.

—

Alex. Mackie says that in letter 1,745, in writing " four-

fifths of it being pure oxygen," he meant, one-fourth being pure

oxygen. Also that in his peroration " slowly ; but will," &c., should

be " slowly but surely will," and that the final note of interrogation

is not his.
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(J?ur I-nl:ifntor5' Column.

We give here, treefc by ireeJt, o terse description of such o/ the many
inventions as tee think may he o/use to cur readers. Where it is

possible, the nuviher of the patent is quoted, to enalle those M'ho

desire fuller i)i/t>mi<i(i<>7i to procure the specijication from the

Patent Office in Cursitor-street, Chancery-lane. We shall, gene-

rally speak ino, confine ourselves to the more recent inventions; hut

it often happens that an article comes under our notice which,

although not quite novel, is icorthy of mention for its utility and
ingenuity. In such a case tee should not hesitate to refer our
readers to it. And trhile xee thus increase the interest of our pages,

we at the same time assist the invattors hy giving greater piihlicity

to their inventions (Knowi.kpge hcing a poj-nilar magazine) than

ie accorded hy the most excellent trade journals

FLOATING BREAKWATER.

[Patent No. 5,401. 1SS+.]—This invention, bj- Mr. J. P. Moss, of

Winchester, consists of a breakwater formed so as to float on the

surface of the sea, and attached on the side from which the waves
may be expected to buoys or cables moored to the bottom of the

sea. The breakwater itself consists of a number of small boys to

be so fastened together that each may float on the water. Each
wave, on passing through the breakwater, will, it is claimed,

gradually lose its crest or upper portion until it emerges to the

leeward of the breakwater reduced to a comparatively harmless
size. In placing the breakwater in position, space can be left for

ships to pass through in order to get to or from the leeward of the

breakwater, but in cases of emergency ships could be allowed to

drive over the breakwater, and would thereby do but little damage
compared to the importance of saving life and cargoes, as well as

the ships themselves.

COMBINATION LAUNDRY AND HOT-AIR STOVE.

[Patent No. 2,056. 18S5.]—This stove is patented by Mr.
Sonthall, and manufactured by Messrs. Hardy & Padmore. Its use

in the laundry is for heating irons, which are placed in tiers around
it, as shown in the sectional view. The recess provided for each
iron is made to slope inwards towards the fire, thereby obtaining a

<iuicker and more direct heat on the face of the iron, and rendering

it leas liable to be knocked off. The irons are, indeed, securely held,

although easily lifted off for use. A large number of irons are

provided for at one time, as the recesses are placed on all sides of

the stove. The two outer drawings show the exterior as arranged
in the one case for the irons, and in the other as a hot-air stove, by
the simple addition of a loose perforated panel fitted into each
recess. The combustion is under control by a sliding-door at

bottom, the fire being charged at a hinged door in the top. The
stove has an elegant appearance, which will doubtless help to com-
mend it.

BILL AND PRUNING-HOOK.

[Patent No. 7,095. 1884.]—This tool, by Messrs. Norris & Sons,

of Stourbridge, is arranged so as to have cutting-edges on all sides,

to answer the purpose of bill, pruning, and trimming hook,
slasher, spud, and wood-chopper. It consists of a long steel blade,
litted into a serviceable handle, anil gardeners and farmers should
tind it of service. With strcnc,'th and durability it combines o.\treino

lightuess.

AUTOMATIC GATE OPENKK.

[Patent No. 10,082. ISS-t].—Mr. II. V. KudHton Head, of Messrs.
Bowes Scott & Read, Broadway Chambers, Westminster, has lately
brought out a patent for automatically opening and shutting
gates. By means of these improvements a road-gate can bo made
to automatically open and close on the apiiroach and passing of a
wheeled-vehicle, and, when applied to gates of railway crossings,

they can be opened and closed from a signal-box or other convenient
position, near or distant. The gate i.s governed by a small lever,

with treadles lixed at such ,a distance that, after a vehicle has
passed them, there is yet room for the ga(o to ojien. Tlio vehicle
is driven so that one wheel shall push down and pass over the up-
standing part of the treadle. Then, by means of a bar and lever,

the gate is thrown out of the vertical platio, and will swing open of
itself, until jiassing through an angle of 00° it will hang true again,
and then remain open. The vehicle then ])asses the gate and is

driven over the second treadle, which acts in the samo way as tho
first, and causes the gate to close of itself.

Factory or oflice or otlier doors may bo worked in the same
manner.

©iir Cbfss Column*

By Mephisto.

THE BRITISH CHESS ASSOCIATION.

THE Council of the B.C. A. have made strong and praiseworthy
efforts to make their first meeting a success. The programme

is drawn up on a liberal scale, and contains as tho chief event an
even tournament, open to all comers, besides several interesting
minor events. In the tournament—which began on Monday last

—

the following sixteen players are competing:—Bird, Donnisthorpe,
Gunsberg, Guest, Hewitt, Mills, MacDonnell, Mortimer, Loman,
Mackeson, Pollock, Rabson, Reeves, De Soyres, Wainwright, and
Rumboll. The presence of three first-rates, while raising the
standard of play, and conse(|uently, also, the public interest iu
this event, has not had the effect of reducing pliiy to a dull level.

In the first thirty games played, there was hardly any instance of
close games being deliberately chosen, the only exception being
Bird, who plays the Sicilian as second player.

In the first day's play Mr. Donnisthorpe won a hard-fought game
against the Rev. MacDonnell, the former player conducting the
end game in masterly manner. Mr. Loman, a young player
possessing great natural talent for the game, won a very fine game
of Mr. Mills, of which we give the end.

On Tuesday the Rev. J. De Soyres drew against the Rev. Mac-
Donnell in creditable fashion, Mr. De .Soyres having ventured upon
the counter-attack of the two Knights defence. A well-played
game occurred between Messrs. Gunsberg and Pollock, the former
player choosing the debut of the Centre G.umbit. Donnisthorpe
continued victorious, playing well against Pollock.

Altogether the tournament proceeds in a most satisfactory

manner, the public interest in it being evident by a large atten-

dance of spectators. Play takes place in a good room furnished by
Simpsons, in the Strand, and is carried on both in tho afternoon
and evening. Amongst the daily press we mention the Standard
and Echo as likely to supply current information.

The score, including Tues''ay night's play, stood as follows :

—

R. Loman 1
W. W. Mackeson, Q.C
W. H. K. Pollock 1
R. Robson
H.A.Reeves 1
Rev. J. De So}'rea ; 2{
G. E. Wainwright 1

A. Rumboll

Some of the above players have played more games than others.

H. E. Bird 4
W. Donnisthorpe 3

J. Gunsberg 2

A. Guest 2

T. Hewitt 1

D. Y. -Mills

Rev. G. A. MacDonnell IJ

J. Mortimer 2

The following terminatioti of a game, referred to above, played
on the first day of the British Chess Association's Tournament,
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between Messrs. R. Loman and D. T. Mills, will donbtless be of

interest to oar readers :

—

White.

B toB3
B to K4
Q to K2
Q xB
resigns.

B to EC
P to KtD
P to Kt6
B to K6 (eh)

E to B8 (ch)

Black mates in four moves.

Game played June 15, 1885.

KB Opexixg.

Wiite.
T. Hewitt.

1. P to K4
2. B to B4
3. Kt to QB3
4. P to Q3
5. Kt to B3
6. B to Q2
7. Kt to QPt4
8. KtxB

B to Kt3
Kt to KtS
P to KB4
BxP
Kt to B3 (c)

B toQ2

9.

10.

11.

12.

13.

14

Black.
J. Gunsberc.

P to K4'
Kt to KB3
B to B4 (a)

P toB3
P to Q3
B to K3
B to Kt3 (fc)

PxKt
QKt to Q2
Kt to B sq.

PxP
P toE3
Kt to KtS
P to Kt4

I

I

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

15. P to B3 (tJ)

Wlute.
T. Hewitt.

PxKt
Q to KtS
E to B2 (h)

KxE
E to K sq.

K to Kt sq.

E to KB sq.

P to QE4
E to B3
KxR
K to Kt sq.

PxP

Black.
J. Gonsberg.

E to Q7
Q to KtS
ExE
QxP
Q to B4 (ch)

B to Q sq.

Q to KtS
R to Q7
ExR
QtoB4(ch)(0
P to K5
QxP

BtACS.

15.

16. P to KE3
17. Q X B (c)

18. Kt X Kt
19. Q to B2
20. Castles (KE)
21. E to B3
22. BxP

Castles
BxB
Kt to K4
PxKt
QtoQS
QR to Q sq.

Kt X P (/)
QxB(5,)

t

WSTTB.

35. Q to Q sq. (;) 0. to Q4
SG. Q to K2 P to KB4
37. P to B4 Q to Q5 (ch)

38. K to B sq. K to B2
39. P to QKt4 (i) K to K3
40. P to KtS
41. PxP
42. K to K sq.

43. P to E4
44. Q to E5
45. Eesigna

K toK4
PxP
P to Kt4
PxP
Q to Kt8 (ch)

NOTES.

(a) Kt X P is a perfectly legitimate contintiation, Black need not

be afraid of 4. B x P (ch), K x B. 5. Kt x Kt, P to Q4. 6. Q to

B3 (ch), K to Kt sq. 7. Kt to KtS, Q to Q2, and after a few
moves Black will obtain a good development.

(b) A tempting but a less good move wonld be Kt x P. White

wonld reply 8. B x B, Kt x P. 9. Q to K2, Kt x E. 10. Kt x B,
and White will remain with a good game.

(c) White loses important time by this move. He ought to have
played Kt x B, which would have left him with two Bishops against
two Knights, with a good prospect for the End Game.

((?) This move weakens White's game, as will be seen. He
might have played 15. B to B3 instead. As the QP could not
advance (the KP being attacked), and as further, Black, by a
timely exchange of Bishops, would force away the Q from Q sq.

(owing to the open E file), P to E3 created a weakness in White's
game.

(e) If P X B, Black plays ExR.
(/) This move gives Black the better game.
(g) This forms an important part of Black's plan. If Black had

played Kt to B4 instead, then White could play P to Q4, which
might lead to a less decisive position than actually arrived at by
Black.

(h) There is nothing better.
(i) This move has an important bearing on the End Game, as it

forces the K to retire to Kt sq.

(j) If 35. Q X Q, P X Q. 36. P to KKt4, Black wins by P to B4.
(k) After Q to R5 (ch), K to B3, Black can easily get out of

check, while White's position would be weakened.

Game played IGth inst.

As a contrast to the heavy play of the above game, we give the
following lively partie, from which it will be seen that Mr. Mortimer
is still to the fore, as powerful and brilliant as ever.

KiEsf:p.iT.'5KT Gaitbit.

White.
W. Macies.in, Q.C.

11. Kt to B2 (d)

White.
W. Mackeson, Q.C
1. P to K4
2. P to KB4
S. Kt to KB3
4. P to KR4
5. Kt to K5
6. Kt X KtP
7. B to B4 (6)

8. K to B sq.

B to K2
P to Q4

9.

10.

Black.
J. Mortimer.
P to K4
PxP
P to KKt4
P to KtS
P to Q3 (a)

B to K2
BxP (ch)

Q to Kt4 (c)

QKt to B3
KKt to K2

Black.
J. Mortimer.

Q to Kt6
12. Kt to Kt4 (c) BxKt
IS. E X B
14. Q X B
15. K to Kt sq.

16. Q to Q2
17. P X Kt
18. K to B sq.

19. K to K sq.

20. K to K2

BxB (ch)

QxR
KtxP
KttoB6(ch)/
EtoKtsq(ch)
Q to R6 (ch)

R to KtS (ch)

Q to B8 mate

XOTES.

(a) An old defence. Either Kt to KB3 or B to Kt2 are prefer-

able.

(b) We prefer 7. P to Q4, B x P (ch). 8. Kt to B2, &c.

(() This move gives Black a strong game.
((?) Apparently in fear of R to Kt sq.

(e) This loses. White would have done much better to take tha
B at once.

(/) A move which finishes off the game in a pretty manner.
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DICKENS AND THACKERAY.
By RicHAHD A. Proctok.

{Continued from p. 520.)

BUT while Thackeray's success in delineating characters

ordinarily met with in the world must be admitted

by all who give the matter a thought, there are many who
deny to Thackeray the power which Dickens is regarded as

possessing in a very eminent degree—that, namely, of deli-

neating such strange and whimsical characters as are less

frequently met with.

Probably, if Thackeray had allowed himself the same
license as Dickens in such matters, he would have been as

succesaful in presenting in an amusing manner the

grotesque, the fanciful, and the weird. The license I

mean is that of combining in the same character in-

congruous characteristics. ThLs license, indeed, Dickens

took with characters of all orders ; and not only so, but

he took the further license of distributing among different

characters the peculiarities of one and the same person

whom he knew in real life. For instance, we know that

some of the peculiarities of Micawber were copied from

what Dickens had seen in his own father, while others were

taken from other originals. So Mrs. Micawber has many
ways which Dickens had noted in his own mother, while

others of her peculiarities were not such as characterised

Mrs. John Dickens. But we find also that while the

oddities of Micawber and of his wife were borrowed from

different sources, so the characteristics of Dickens' father and
mother were distributed among different characters—Mr.

and Mrs. Nickleby, Mr. and Mrs. Micawber, and so forth.

One of the most remarkable illustrations of Dickens's

manner in such matters, a manner unquestionably resulting

from deficiency of the creative faculty (which, until the real

origin of many of his characters had come to be known,
was mistakenly supposed Vjy ine.xperienced readers to be

possessed hiy Dickens in a very large degree), is to be found

in Dora and Flora. Copperfield's first meeting with Dora
is Dickens's meeting (when little more than a boy) with a

lady by no means so young as Dora is there represented.

The courtship ia derived from his youthful love for the

original of Flora. The married life with Dora, so far as

her household ways are concerned, presents Dickens's own
experii-ncc, so that Dora there represents a third person,

and that person his wife. And lastly the death of Dora,

and Copperfield's sorrow during the following years, are

drawn from the death of his wife's younger sister, Mary,

and the sorrow Dickens felt for years thereafter. Yet,

though the real Flora furnished only one of these four

copies from which the Dora of fiction was combined, we
find her forming part of two distinct and very unlike cha-

racters, the characteristics of her later years being in part

reproduced in Flora—but only in part, for some of Dora's

ways were derived from other sources.

Nor can it bo said that, after all, Dickens so artistically

combines and distributes what he had observed that they

become effective as if they were real creations. For no one

possessing any power of critical discrimination had failed

to recognise the incongruity of many—ont; may almost say

all—of Dickens's characters long before it became known
that he had constructed them of heterogeneous materials

and applied his materials to heterogeneous purposes.

Another remarkable illu.stration of 1 )ickens's manner of

writing is to be found in a picture which is commonly, and

in some respects justly, very much admired—the childhood

and death of little Paul Dombey; yet the ways of the old-

fashioned child were borrowed from one child, a child with

whom Dickens had been exceptionally well acquainted

(himself), while the latter scenes were, it is needless to say,

taken from a different experience.*

And here I feel tempted to remark on a peculiarity of

Dickens' manner of treating his subjects which would of

itself show that he did not belong to that class of creative

writers which includes all the really great names in lite-

rature.

Paul Richter used to say, " If an author has to stop and
ask himself, ' What shall I make such and such a character

do or say at .such and such a point in the narrrative 1
' to

the devil with him," implying that such a writer may
possess superficial cleverness, but no genius. I wonder
what Richter would have said of an author who not only

thus hesitated, as we find that Dickens repeatedly did, but

asked and took the advice of his friends about so critical a

question as the fate of his principal characters, or even

after writing the closing passages of a story adopted, at a

friend's suggestion, an entirely different conclusion t

No one knew better than Dickens the requirements of

true art. Nay, he often describes himself as living in his

* By the way, does any one know why the original deBcription of

the death scene was altered by Dickens in the later editions of

"Dombey and Son"? I took up, on one occasion, a copy of

"Dombey and Son" to read the account of Paul Domhey's death,

after I had been speaking blaaphemies about " the inimitable," for

I knew that reading that scene would put me in a better frame of

mind. I then found for the first time that a remark made by Miss

Tox, after the child's death, has been excised. Tho account of

Paul's death is followed by the words, " the old, old fashion Death

!

Oh thank God, all who see it, for that older fashion yet of Immor-
tality ! And look upon us, angels of young children, with regards

not quite estranged, when the swift river bears us to the ocean !"

And these remain in later editions; but in the original description

there followed after a break, these words :

—
" ' Dear me, dear me !

To think,' said Miss Tox, bursting out afresh that night as if her

heart were broken. ' that Dombey and Son should be a Daughter

after all.' " In my essay on the " Shield of Achilles " (" Light

Science for Leisure Hours," 1st Series) I touch on Dickens's fre-

quent association of the humorous and the pathetic ; and this par-

ticular instance had always seemed to me one of the most striking

and effective. Dickens probably removed Miss Tox's quaint re-

mark at the suggestion of Forster or some other injudicious friend.

He failed, however, to remember another passage which should

have been removed at the same time—viz., where Miss Tox, after

Florence's return to her father, says :

—
" And so Dombey and Son,

as I remarked upon a certain sad occasion, is indeed a daughter

after all."
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work and among the characters of his story, as the true

artist should live ; but it is certain that he deceived him-

self, for if he had he could never have been in doubt what
their fate was to be, and still less could he have modified,

at the suggestion of those who were comparatively stranger"!

to his creations, the fate which he had decided should be

theirs.

I am aware that other novelists have on occasion done

likewise. Scott, for instance, consented to restore Athel-

atane of Coningsby to life after he had killed him, and a

fine mess Scott made of that change ; but, even if we
assigned now to Scott the high position which was assigned

him by contemporaries, it might still be answered that

Athelstaue was only a subordinate figure in the story, and

that Scott would never have consented so to arrange

matters to suit the popular taste—that the insipid Rowena
should have disappeared and the gallant but shadowy
Ivanhoe have married Rebecca, that most beautiful of all

Scott's creations.

It need hardly be said that Thackeray does not allow

himself such license as Dickens in the portraiture of

character. Not a line can be found in the picture.? of

Costigan, Huxter, Eawdon Crawley, Lord Steyne, and the

host of varied characters wliich appear in Thackeray's

principal works, which can be regarded as incongruous, nor
can I recall a single instance in which characteristics

appropriate to one character are distributed among several.

Again, Thackeray never, so far as can be judged, departs

from that natural sequence of events which the develop-

ment of his stories has suggested to him.

Thackery was content, in fact, to hold the mirror up to

nature. I do not say that the portraiture is always perfect,

still less that the work belongs always to the highest class.

George Eliot seems to me to be as far in advance of

Thackeray in many respects, as Browning is in advance of

Tennyson. (For this reason she will always be 4ess popular

than Thackery, even as Thackeray is less popular than
Dickens.) But the work Thackeray undertakes is always

good work, and it is always well done. He does not seek

to please by effective situations, by bringing in perfas et

iif/as humorous or pathetic images, though his humour is

true, his pathos deep and touching. Nor does he care to

make his stories " end well ' or even end at all. They are

slices from real life, and real life moves ever onward. His
pictures, if not the finest, are among the best drawn of all

that English writers have given us.

I have already said much more than I had intended

when I began, yet I seem scarcely to have done more than
touch upon my subject, so many considerations have I been
obliged to omit which I had had in my thoughts. But
there is one point which I must touch on, though briefly

—

viz., the quality of the language in which Thackeray and
Dickens have expressed their conceptions. Here, as it

seems to me, the two writers hold a nearly equal position.

Thackeray, it is true, wrote more accurately, at any rate in

his later works (for there is some very questionable English
in his earlier writings). Dickens, indeed, repeatedly uses

words in a wrong sense, and not unfrequently offends

against the rules of grammar. He makes his worst mis-

takes when he aims either at line or precise writing. Of
the former we have a remarkable instance in a passage
which Forster quotes with high approval, where Dickens
speaks of a man being " an atheist in all the better feelings

of our nature." Of the latter the most striking illustration

which occurs to me at the moment is the passage where he
Eays of Eugene and Bradley Headstone that " no matter
who spoke or whom was addressed " they continued to
watch each other.

But despite mistakes such as these there is a singular

charm about Dickens's English. The charm resides partly

in its clearness, partly in liveliness of imagery, but chiefly,

I believe, in its perfect music. In order to appreciate

Dickens's English fully let some of the descriptions in his

''Uncommercial Traveller" be compared with writings on
similar matters even by the ablest authors of the age. Of
Dickens, indeed, we may say—though probably he himself

would not have been disposed to admit as much—that

"description was his forte."

Of the two writers Thackeray occupies far the higher

position. His true place is daily becoming more clearly

recognised. It will, I believe, be generally admitted before

long that Charlotte Bronte was not far from the truth

when she wrote (as nearly as I can recall the passage) that

he was the foreman of that working body which sought to

restore the warped order of things to rectitude. As she

said, his wit is keen, his humour light, but they are no
more by comparison with his serious power than the sheet

lightning of the summer cloud compared with the scathing

flash which leaps from its dark bosom.

THE PHILOSOPHY OF CLOTHING.
By "W. Mattied Williams.

XI.—THE REMOVAL OF PERSPIRATION BY CLOTHING.

THE manner in which Rumford treated the question

propounded at the conclusion of my last paper was
simple and characteristic. He took equal quantities of the

substamces named in the following tabular statement " in a

state of the most perfect cleanliness and purity," spread

them out on clean china plates, and exposed them for

twenty-four hours in the dry air of a room which had been

heated for several months by a German stove, and kept up
during the last six hours of the experiment to 85' Fahr.

He then weighed them in the room.

After this they were removed to a table in the middle of

a large uninhabited room on the second floor, and there

exposed for forty-eight hours, the temperature of the room
being 45° Fahr. They were then carefully weighed in the

room ; the increase of weight being shown in the second

column below.

Thirdly, they were placed on a table in the middle of a

very damp cellar, where the hygiometer indicated saturation

of the air with moisture, and to maintain this saturation

the vault was hung round with wet linen cloths, and the

door shut. They remained here three days and three nights
;

the temperature of the vault was 45° Fahr. They were

then weighed in the vault. The table displays the results :

Substances.
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In reference to the wire, Rumford adds that it was not

included from any idea that such a metal could imbibe

moisture fioni the atmosphere, but in order to learn

whether it " is not cap;ible of receiving a small addition of

•weight from the moisture attracted by it and attached to

its surface."

He further tells us that he was totally mistaken in his

conjectures relative to the other substances, lie says :

—

" As linen is known to attract water with so much avidity :

and as, on the contrary, wool, hair, feathers, and other like

substances, are made wet with so much difliculty, I had

little doubt but that linen would be found to attract

moisture from the atmosphere with much greater force than

any of those substances ; and that under similar circum-

stances, it would be found to contain much more water.

And I was much confirmed in this opinion upon recollecting

the great diflerence in the apparent dampness of linen and
woollen clothes, when they are both exposed to the same
atmosphere. But these experiments have convinced me
thijt all my speculations were founded upon erroneous

principles."

As already stated, the subject of the adhesion of gases

to solids was at that time but little understood ; the im-

portant fact that such adhesion eflfects great condensation

of the gases upon the surface of the solids was not under-

stood at all. It is this dense and firmly adhering film that

prevents the wetting by water in its liquid state. The
vapour of water being a gas, the paradox which puzzled

Rumford may be explained by this fact. His experiments

measured the quantities of gaseous water adhering to the

different fibres.

This gaseous film being invisible and demanding careful

experimental research to demonstrate its existence, still

remains but little understood, and the crude idea that a

solid surface must be oiled in order to render it repellent to

water still remains rather obstinately fixed in the minds of

those who have not studied the subject. This is shown by
the letter of " G. A." No. 1,77G, page .533. A little

further study of the subject will teach him that thi.s " oil

gland," as he calls it (the uropygium), is by no means
peculiar to the duck or other aquatic bird.s. This has been
so long known that Paley, in his "Natural Theology,"

dated 1802, describes it as a " sjiecific provision for the

winged creation " generally. The observations of Reaumur,
who found that these tail glands vary with the development
of the tail feathers, and are absent in those varieties of

fowls which have no tails point to their true function. If
" G. A. " will take the trouble to watch the action of a
duck or swan in preening its neck and breast, he will learn

that the old story of the bird squeezing out some tail oil

with its beak and then smearing it over its feathers is pure
fiction. I shall return to the subject of bird clothing when
I come to the uses of eider-down and the down of other
species of ducks, in human clothing.

Rumford 8uggest< that the apparent dampness of linen

to the touch is analogous to the apparent heat of bodies
when similarly touched. Good conductoi-s appear much
hotter or colder than bad conductors of same temperature,
on account of the greater freedom with which the conduc-
tor parts with its heat when hotter than the hand, or takes
away the heat of the hand when cooler; so, he supposed,
may the linen more easily part with the small quantity of

water it contains.

The fact is, that the linen is rml/i/ more wetable (to coin

a convenient word) than the flannel, as may be shown by
exposing an equal surface of linen and of flannel to the

same shower of rain and comparing the result. Much of

the water rolls off the woollen fabric, very little from the

linen before it has become taturated.

Having by the above-described experiments shown that
the sheep's wool does ab.'^orb so much vapour of water, he
applied the results as follows, to explain the promotion of
insensible perspiration by wearing flannel next to the skin.

" The persj)iration of the human body being absorbed by
a covering of flannel, it is immediately distributed through
the whole thickness of that substance, and liy that means
exjjosed by a very large surface, to be carried ofF by the
atmosphere ; and the loss of this watery vapour which the
flannel sustains on the one side, by evaporation, being
immediately restored from the other, in consequence of the
strong attraction between the flannel and this vapour, the
pores of the skin are disencumbered, and they are con-
tinually surrounded by a dry, warm, and salubriou3
atmo.sphere."

There is one error in this description of the action which
modern research now enables us to correct. The loss sus-

taine.l by the flannel on one side is not due to rvapnralioit,

but to gaseous difl'usion.

No two gases of different composition can remain in
contact with each other without mutually intermingling or
difl'using themselves through each other. This diffusion

is reducible to definite quantitative laws which have been
determined by the elegant and extensive researches of
Graham. But for this difTusion, and the fact that it over-
powers gravitation, we could not live upon the earth.

Every poisonous exhalation from decaying organic matter
or other sources would remain fatally concentrated ; the
heavy carbonic acid given off from our lungs and skin,

would flow down all the slopes of the earth, covering the
plains and filling the valleys with an invisible ocean of

sufTocating poison. As it is this gas, though bulk for bulk
nearly double as heavy as the other constituents of the
atmosphere, rises above the highest mountain tops, and
spreads freely and nearly equally throughout. The enormous
quantities generated in our crowded cities are always going
out of town, even during a dead calm.

Aqueous vapour diffuses like other gases, and thus it is

removed from our bodies in the manner described in the
above quotation, if we merely substitute the word diffusion

for evaporation. This substitution is not merely a verbal

quibble, but expresses an important practical difference. A
closely-woven linen garment that is ri-eUed by the perspira-

tion does precisely what Eumford describes ; it absorbs

liquid water on the side next the skin, and this is evaporated
from the wet outside of the fabric, while the loosely-dis-

tributed fibres of a suitable woollen fabric take hold of the

vapour of the insfnsible perspiration in its gaseous form,

and by virtue of gaseous diffusion continually exchange
this with the gases of the outer atmosphere. Diffusion

must be taking place throughout all the gas-filled interstices

between the fibres, and the gaseous film adherent upon
the surface of each fibre must, by similar difl'usion, con-

tinually exchange itself with the surrounding atmospheric

gases.

The significance of the figures in the above tabular

statement of Rumford's results will be better understood

by reflecting on the following.

As the wool, ic, were weighed in the room where their

temperature was the same as that of the surrounding atmo-

sphere the adherent matter which added to their weight

was aqueous vapour, not liquid water condensed by cooling.

This theoretical conclusion is confirmed by the fact that

the ravelings of gold lace gained nothing—condensed no
water at all while exposed under the same conditions. The
specific gravity of aqueous water is lYaTi of that of water.

The specific gi-avity of wool fibre is a little greater than
that of water, about 1,800 times that of aqueous vapour.

Therefore the 1C3 parts of vapour gained by the sheeps'
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wool iu the experiment must have had originally a bulk of

— — times that of the 'whole quantity of original

fibre, i.e., more than 293 times the bulk of the fibre itself.

Such a quantity thus grasped by the fibre almost forces us
to suppose that the condensation by adhesive attraction
must have effected some degree of liquefaction, but if it

reached actual liquefaction in the nearest contact layer,

such liquefaction due to adhesion would differ from con-

densation by cooling in the important fact that the latent

heat of the gaseous water would still be retained, and with
it the property of gaseous expansive energy.

OPTICAL RECREATIOXS.
By a Fellow of the Eotal Asteokojiical Society.

( Continued Jtota 'gage 321.)

HAVIXG arrived at this stage in the treatment of our
subject, we are placed in a certain amount of difli-

culty, since the next natural division of it is that dealing
with the phenomena of chromatics. This, however, can
scarcely be treated without reference to prismatic, or
spectrum, analysis ; and on this particular subject the Con-
ductor of Knowledge has himself promised a series of
papers (under the title of "Light-sifting"). Now until
these appear, our reference to the nature of colour and the
mode of its production can scarcely be other than dis-

jointed and incoherent. A? an introduction, however, to
the whole subject, it may not be entirely out of place if

we essay to give some idea of the method by which the
immortal Xewton first measured the thickness of the film
of any material sufiioiently attenuated to exhibit chromatic
phenomena. This primarily depends upon that principle
of " similar triangles," which underlies the determination
of lunar, planetary, and even stellar distances.

The practical photographer knows how, when printing
from his plates, he screws the back of the glass negative
very tightly up against the glass of the printing-frame,
curved bands of beautiful colours often become visible. The
same thing may be seen, too, between two lamina? in a
mass of mica, on ancient glass, ic. JTow these colours are
produced in the thin film of air between the plates, or
oxidised film in the case of old glass vessels, and what
Newton set himself to do was to measure the thickness
pertaining to each particular one. His actual apparatus
was of the very simplest, consisting merely of a plano-
convex lens with a radius of convexity of li feet, and a
double-convex one with a radius of .50 feet. Upon the
plane surface of the first lens was placed one of
the surfaces of the other or double-convex lens of
•50 feet radius, and then, by the aid of three binding
screws round their edges, the surfaces were brought into
close apposition, as shown in Fig. 42, where we see that

Fv'. 42.

I etween the convexity of the 50 feet radius lens and the
plane surface of the 14 feet one a film of aii- is en-
closed, gradually increasing in thickne-s outwards from the
central point where the lenses are in contact, and where

of course, it has no thickness at all. Now if we look down
on to such an arrangement as this in daylight, we see a

series of concentric coloured rings, as shown in the figure.

The centre of the circles, where, as we have said, the two
lenses are in actual contact, is a black spot, outside of

which, in succession, appear rings of pale blue, white,

yellow, orange, and deep red. Following these is another

series of violet, indigo, blue, greenish-white yellow, orange,

bright red and crimson red (the popular " colours of the

rainbow "). This is succeeded by a third, fourth, fifth,

sixth, and seventh series, the colours gradually be-

coming more diluted as we proceed outwards, until they

vanish. Now these successive alternations grow narrower
and narrower as they recede from the central spot, in such
sort that the ana of each bright ring, measured from the

darkest part of one alternation to the darkest part of the

next, is equal We shall presently see the meaning of this,

and what are the numerical relations subsisting between the

thicknesses that produce the same colour, in the successive

orders or series of colours of which we have been speaking.

The practical calculation, or rather the principle on which
it is made, will be understood from Fig. 4.3, in which, how-

Fig. 43.

ever, the curvature of the double convex lens is grossly

exaggerated, in order to show how the film of air, F M,
gradually thickens as we proceed outwards. Let us
suppose that we wish to find the thickness of the film

of air which forms the ring B C, the radius of whose
upper or concave surface, G B, is 50 ft. ; in other words,
the thickness, E C, in our figure. We will imagine that, on
measuring to the point C from the central black spot, we find

BC = 25inch. Draw the chords A E and B E. Then
(Euclid III., 31) A E B is a right-angled triangle, and if

we further draw D E perpendicular to A B and = B we
get two other right-angled triangles A D E and B D E.
These two last triangles are similar (Euclid VI , 8), and



June 26, 1865.] KNOWLEDGE 541

•0000520S3, or ttJ oot^* °^ »» ^^'^^

of the film of air at E C

hence the sides about their equal anqles are proportional

(Euclid VI., 4), so that A D : D E ::" D E : i) B (or EC),
which is the thickness we waut. Putting tins into figures,

100 feet : '25 inch :: '25 inch : what we shall find to be

which is the thickness

If, instead of air, we till the

space between the two surfaces with any liquid, the rings

diminish in radius, but preserve their proportions unaltered.

In this way Newton was enabled to show that the thick-

ness of a soap-bubble when, just before bui-sting, it exhibits

the black of the first order of colours, must be less than

•00000075 inch '.

So far we have supposed our "Newton's rings," as they

are called, to be formed in ordinary daylight. If, however,

instead of sunlight, which is compounded of all the colours,

we employ monochromatic light, wo shall find that the

rings will consist alternately of black ones, and others

coloured by our source of illumination. Thus if we light

onr tangent lenses with red light, we shall have red and

black circles alternately exhibited round our central black

spot ; with yellow light, yellow and black ; with violet

light, violet and black ; and so on. But this is not all,

with red light the rings are largest ; with orange, smaller
;

•with yellow, smaller still ; and so ou through green, blue,

indigo, ^iolet, ifcc, gradually contracting as the light

employed becomes more refrangible. Another notable

fact was brought to light by Newton's measurements. He
found the squares of the diametei-s of the brightest parts

of each ring to be in the arithmetical progresf^ion of the

odd numbers 1, 3, 5, 7, 9, &c., and the squares of the

diameters of the darkest parts in the arithmetical progres-

sion of the even numbers 2, i, G, 8, and 10 ; and when we
reflect that one of the glasses is plane, and that the

differences of thickness are directly referable to the equable

curvature of the other, it will be seen at once that the

distances between them at these rings must be in the same

progression when the incident white light is perpen-

dicular. Newton found that the thickness of the air-tilm

at the darkest part of the first dark ring was T^^j-iTToth of

an inch. By multiplying this number by the progression

1, 3, 5, 7, 9, ic, and by 2, 4, 6, 8, 10, he obtained the

resulta set fort*i in the following little table :

—

Thickness of the air at

the most lominotis part.

First Bing
Second Ring
Third Ring
Fonrth Bing rrsWo

Thicknes!^ of the air at

the most obactlre part.

TT^'ooo (*^^ "e ifuoo)

Observe the significance of this. Here is proof positive

that something is recurring periodically, and rhythmically.

Newton explained the observed phenomena on his emissive

hypothesis (to which we have pre^nously referred Ln these

papers) by supposing that his material particles of light

had poles and rotated round axes at right angles to the

line joining these poles. If, then, we assume a particle to

arrive at one surface of a film of a particular thickness, it

would have just time to turn once completely round, thus

presenting its attractive pole to the surface of the glass

Tinderneath, into which it would be pulled and be lost to the

eye In a film twice as thick it would make two complete

rotations with the same result, and soon. Hence the dark

rings. In the case of a film of half the thickness, however,

the supposititious corpuscle would only have time to turn

half way round, would present its repulsive pole to the

second surface of the film, and would be reflected

;

the same thing happening when the film was one and

a-half times as thick, and so on : whence arose the bright

rings. Newton's not very happy phraseology in accounting

for the phenomena on his emissive hypothesis, describes the

corpuscles of light as being aflfected by " fits of easy trans-

mission and reflection." Wo liiivo before intimated how,

were this hypothesis true, the velocity of light should be

greater in water, glass, >tc., than in air or vacuo; and that

the fact of light being retanlrd iu refracting media having

been experimentally established, Newton's conception was

at once shown to be baseless. Moreover, reverting to this

particular experiment on which we have been treating,

Newton's assumption was that the action of reflection or

transmission which formed the rings took place at a single

surface (the second one), whereas by destroying reflection

from one of the two internal surfaces bounding the film,

we cause every trace of the rings to vanish at once.

CHATS ON
GEOMETRICAL MEASUREMENT.

By RiciiARD A. Proctou.

TUE COKE.

(^Continued from page 480.)

A. "We are now to deal with the volume of a cone.

JI. Yes. The pi-oblem is a very simple one. As in the

case of a cylinder we can take a cone on any base circular,

elliptical, or irregular (so only, at least, that we can deter-

mine the area of the base) ; and the vertex of the cone may
have any position, so long as we know the height of

the cone.

A. I suppose we use, in this case, what we determined

respecting the volume of pyramids
;
just as we used the

known volume of prisms when dealing with the cylinder.

Fig. 4.

J/. Precisely. Suppose for instance V, Fig. 4, to be the

vertex of a cone on the base A B C D H, V M the height

of the cone. Within the curvilinear area A B D H in-

scribe the polygon A B C D E F . . . . having a great

number of sides, and join V A, \^ B, V 0, &o. Then we
have a pyramid A B C D . . . . V enclosed within the

cone A B D H V. And manifestly we can make the

volume of the enclosed pyramid as nearly equal as we
please to the volume of the enclosing cone, by taking the

points A, B, C, D, &c., sufficiently near to each other. For,

the thin slices A B V, B C V, C D V, ic, left outside the

pyramid will together be less than a conical shell enclosed

between the conical surface A B C D . . . . V, and another

having V as its vertex, A F as the plane of its base, and

touching the planes A B V, B C V, &c. ; moreover, this

shell may be made as thin as we please, by making the

sides A B, B C, D, ic, of our polygon, as short as we
please.

A. Wherefore, I see, the cone A B D H V is ultimately

equal to the pyramid A B C D . . . . V.

J/. Yes ; and this pyramid, since the rectilinear area

A B C D . . . . is ultimately equal to the curvilinear area^
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A D F H, is equal, by what was shown in dealing with
pyramids, to one-third the vohime of a rectangular paral-

lelepiped having its base equal in area to A D F H and its

height equal to ^' M the height of the cone.

A. Therefore in the case of a cone on a circular base,

having h for its height, and r as the radius of its circular

base, the volume of the cone is represented by l^trr'hl

M. Yea ; and the volume of a cone of height /*, on an
elliptical base with semi-axes a, b, is represented by
\-7rahh.

Fig. 6.

A. Will it not be convenient to have expressions also for

the volume cf frusta of cones ?

J/. Certainly. Suppose D « B (Fig. 5) to be a fru.stum
of a cone, the complete cone being D A B ; the plane d a b

parallel to the plane D A B, C in. M perpendicular to both
these planes. Then frustum D a B is the difference in
volume between the larger cone C D A B and the smaller
cone Cdab; hence, from what has been already shown,
vol. D rt B = pyr. on area D A B, of height CM — pyr. on
area d a b, of ht. C ?».

If 0M=7(, C 771 = It', and DAB, J ((5 are circles of
/,'

radii DO, do, then if D = r, and do=rj,aac]

vol. D « B :

h'-

-(rV.~~-h')

=S(^^-
and if D A B is an IHpse having semi axes A = « and
D ::= 6, it is obvi us that

voh DaB^^(/i3-A'3)
3/r

ah' bh'
tor a = -J— ; and od = -,—

If we suppose the cone a right circular cone, as in
Fig. 6, and that the half-vertical angle D C O is equal
to o, then, if C0=/(, C o=h', DO=h tan a, and
d o = h' tan a. Hence

vol. of cone = „ A' tan- a

vol. DaB =

r tan - fi

{I^-k^)

If we put 0=k, then

TT tan- a r )

yol. D a B==—"2— j A-5 - (h - kf |

K tan- a \ I ,=—3
j 3/t {h -]) +k'-^^ k.

A. Of what use is this formula's

M. It is the simplest expression for the volume of a
frustum in terms of the height, vertical angle, and the
height of the frustum.

A. What relation does the volume of the frustum D a B
bear to the volume of a cylinder having circle K L M (mid-

way between DAB and d a b for base), and o O for

height ?

J/. You will find it an easy and pleasant exercise to

show that drawing d' o' D' parallel to C D,

vol. D a B= vol. cyL on base K L M, and of ht. o O
+ vol. double cone formed by the revolution

of triangles D' O o' and d' o o' around o 0.

{To be continued.)

IRISH SEASIDE RESORTS
FROM AN UNCONVENTIONAL POINT OF VIEW.

By Percy Russell.

(Continued from p. 521.)

SLIGO, the country of the O'Connors, whose feuds led

to the conquest of Ireland, has a very striking and

eminently picturesque coast, which is, however, very

dangerous indeed for navigation, and excellent and pro-

ductive fisheries.

Next, Mayo, with a coast-line of 250 miles, lofty moun-
tains frowning against the Atlantic, with tremendous cliffs,

and splendid salmon-fishing in the Moy. Achill Island I

have spoken of already, and I may add that, to the tourist

seeking really new scenes and fresh and very vivid impres-

sions of really romantic coast scenery. Mayo offei-s many
inducements—at a favourable season, however, for dread-

ful rains prevail at times from the Atlantic side.

These observations apply with even greater force to

Galway, watered on one boundary by that magnificent river,

the Shannon. Southwards are the Slieve-baughta moun-
tains, and westward that remarkable group known, curi-

ously enough, as the Twelve Pins, about 2,000 feet high.

Nothing can well be more romantic than the west portion

of these little-frequented and sparsely-peopled regions.

The scenery is very wild and romantic
;
picturesque glens

divide the lofty and rugged hills. The coastline extends

for four hundred miles, with remarkable sinuosities, and is

fringed with a number of islands. The Connemara moun-
tains edge a siugularly wild coast, and well merits its

.specific name, Connemara

—

Cun-na-mar—i.e., boys of the

sea. The climate is mild, although rather humid, and the

coast is well supplied with excellent fish. Here may be

found numerous raths and cromlecJis, monastic ruins, and

at least seven of those mysterious round-towers, which still

puzzle antiquaries. Clare County extends its coast from

the Bay of Galway to the mouth of the Shannon, and,

reckoning that fine estuary, has a line of 240 miles. Gene-

rally the sea-line itself is high, fantastic, and rocky, there

being a great number of small isles and picturesque rocks. At
one place the shore runs for full five miles nearly -lOO feet

above the sea, and everywhere presenting to it a perpen-

dicular face of tremendous clifis. Clare, like Galway,

abounds in cromleclts, ruined monasteries, ancient castles,

and round-towers. The climate is very much the same.

Quite as wild, rugged, and picturesque is the coast-

line—about 200 miles—of Kerry, which is fringed with a

number of islands, and has two very remarkable peninsulas

occupied by lofty mountain ranges. Here rise up the

famous Macgillicuddy's Reeks, already noted as including

the highest mountains in all Ireland, and inland lie the

famous lakes of Killarney. The fisheries on the coast are

very good, and Dingle Bay, in particular, is remarkable

for its splendid and, in some parts, sublime scenery.

Cork is the mo.st southern and the largest of all the Irish

maritime counties. The shores are very bold and uniformly
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rockj-, and extend for abont 250 miles, \ycstw-ard Cork
is separated from Kerry by a great range of Silurian clay-

slate, attaining a height of over 2,000 ft.. and greatly add-

ing to the romantic character of the western portion of the
county. Numerous islands fringe the coast, among which
is that knoNvn as Cape Clear, which is not, however, the

most southerly point of Ireland in reality, as about four

miles south there is a rock which geographers have neg-

lected to individualise with a name. I-ike all the western
counties of Ireland, Cork is very rich in antiquities.

There are here many of those mysterious stone circles on
the Druidic plan, round towers, r<il/is (i.e., circular works),
and other remains of great arch:vological and historic inte-

rest Waterford has a rocky coast, very dangerous for

shipping. The surface is mostly mountainous, and there

are some very remarkable caverns. !Marble here abounds,
and Celtic and Danish antiquities are numerous. The
coast of Wexford presents, for the most part, a succession

of baj-s and headlands, outlying rocks, and small islands,

and geologically it belongs to the eastern clay-slate tract.

More th.in a hundred ruined castles may be examined in

this county, which is rich in interesting relics of the
Anglo-Norman period.

Wicklow, the remaining maritime county completing our
rapid tour of the Irish coast, has a shore-line -stretching for

about forty miles, and in .some parts presenting that jire-

cipitous face to the sea which is the great characteristic of

the shores of Ireland. Sand-banks, too, are numerous, and
render it a perilous place for ships. The Wicklow moun-
tains form the gi-eat natural feature and beauty of the

county, and in Lugnaquilla rise to an elevation over the

sea-level of 3,039 ft. The glens lying between the different

ridges are extraordinarily picturesque, more especially is

this so with Glendalough, Glendaline, the Glen of the

Downs, and Avoca, the river of that name reaching the sea

at Arklow. The Vale of Avoca is, as everybody knows, the

scene of Moore's melody, " The Meeting of the Waters," and
it is, indeed, a place of wild, and yet soft and enchanting,

beauty—or rather loveliness, for that is the fitter word.
The great mountain groiip which gives such character to

Wicklow is a mass of granite protruding through mica and
clay slate, and is generally allowed to be one of the most
pronounced and best-defined in the kingdom. It is almost

needless to add, remembering the position of Wicklow, that

it abounds in all kinds of historic interest and remains, and
is, inter alia, remarkable as exhibiting specimens of all

phases of Irish ecclesiastical architecture.

Thus far I have striven in a slight but still faithful

manner to give a connected sketch itinerary of Irish coasts,

and I think it will be readily allowed that, viewed as a

whole, these shores really present many strong attractions

for the many among us who, above all things, desire in

their recreative endeavours to find something entirely

strange and new. No doubt in visiting the western coasts

of Ireland the tourist must to some extent make up his

mind to resign certain luxuries, and even, perhaps, com-
forts, to which he has become familiarised, and possibly

the traveller may in a material sense be more agreeably

located in many parts of the remote Orient, than in some
of the unfrequented bays of the far Irish West. But then,

per contra, nowhere will he behold grander scenery than
some of the mountainous clifis that front and beat back
the Atlantic. And inland but a little way. in striking and
tender antithesis, are some of the loveliest dells in the

kingdom ; and that is saying much, as Great Britain has

probably more really beautiful valleys than any other

country, of anything like the same area, iu all the world. The
discomfort incurred will soon be forgotten by the true

lover of nature in these wild and romantic regions, the

extreme western confines of the Old World, a)iil mw and
delightful impressions will be borne away, which may fcrvo

in future to make Englishmen more patient, and even sym-
pathetic, when listening to what once a]ipeared to some of

them the absurd and baseless rhapsodies that fire most true

Irishmen when expatiating on the natural beauties of the

sister kingdom.

THE YOUNG ELECTRICIAN.
By W. Slixgo.

(Continued from p. 496.)

A FEW more simple experiments may be performed,

illustrating the production of electricity by friction.

Ex. LXXVIII.—The attraction of an electrified rod for

liquids may be easily and prettily shown. In a " watch-

glass " (obtainable for a penny at chemical apparatus

makers') pour a quantity of oil so as to fill the glass,

G, Fis. 43. The dass should be raised some distance

Fig. 43.

from the table, an object w-hich may be accomplished by

fixing a 12-in. wooden rod. A, half an-ineh thick, in a base-

board three or four inches square, and surmounting it by

another piece of wood. B, smaller than the watch-glass.

On B the glass may be placed, and when the rod, B, is

brought towards the oil it will be attracted and drawn up
iu the manner indicated in the illustration.

Ex. LXXIX.—All these experiments performed with

the ebonite, shellac, sulphur, or sealing-wax rod, rubbed

with flannel or fur, may be repeated by a glass tube, 2 fc.

long, thoroughly dried—made quite hot, in fact—before a

bright fire, and rubbed with a piece of old, dry, warm silk. A
more copious charge of electricity may he produced by

coating the rubbing surface of the silk with a thin layer

of an amalgam, made by melting together in a crucible

an ounce of tin with an ounce of zinc cut into small pieces

and added gradually, stirring continuously with a piece of

iron rod. When thoroughly mixed, add two oimces of hot

mercury, and repeat the stirring. When these constituents

are well mixed, pour the mixture into a warm, clean mortar,

and grind with a pestle till cold. Keep the mixture

dry. To apply it to the silk apply thereto a very thin

layer of the best and clearest lard, rubbing the amalgam

over it. The glass tube should, to get the best result, be

fused at one end. This, however, is not essential, and is a

point upon which occasion to speak will present itself later

on.

Ex. LXXX.—With gla.s.? the great trouble is the strong

tendency it lias to condense moisture upon its surface.

Now, this moisture is the most plaguish thing we shall

have to contend with, owing to the fact that it is a
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tolerably good conductor of electricity—that is to say, it is

a substance which will facilitate the escape of the elec-

tricity as fast as we produce it. The object in heating

everything used in these experiments is, then, to expel

moisture, not merely to heat the bodies. That heat really

plays no ]iart in the production of electricity may be
proved by holding the glass rod which has been electrified

(after having been dried) in a jet of steam as it escapes

from a kettle of boiling water. The glass will become
covered with aqueous vapour, but it will be hotter than it

was before. Maybe it will be too hot to hold, but all the
rubbing in the world will fail to produce the slightest trace

of electrification, presuming, of course, that in rubbing we
do not altogether remove the water.

Ex. LXXXI.—Get a sheet of stout brown paper, and,
cutting ofi' a piece twelve or fourteen inches square, warm
it before the fire, making it, in fact, hot. With a good and
perfectly dry hog's bristle clothes-brush rub the paper (laid

on a hot, dry board) briskly. Lift the paper from the
board (by taking hold of the comers), and it will be found
to be strongly electrified, having the power of doing any-
thing which the electrified sealing-wax or shellac performed
(Ex. LXXI. to LXXVIIL).

Ex. LXXXII.—Hold the electrified brown paper near
the wall, or even the ceiling, and it will fly towards and
adhere thereto, whether it be the wall or the ceiling. This
Is due to the attraction existing between the paper and the
boundaries of the room ; but of this more anon.

Ex. LXXXIII.—Make a sheet of foreign, that is thin,

notepaper, hot, and, laying it on a dry board, rub it with a
piece of bottle-rubber. The paper will be found to be
electrified just as the brown paper was, and similar experi-
ments may be performed with it.

Ex. LXXXIV.—Draw a piece of thin sheet gutta percha—say, three-quarters of an inch wide and twelve inches long
—between two dry fingers. The percha will exhibit decided
e^ndences of electrification.

Ex. LXXXY.—A still better experiment is to furnish
two adjacent fingers with stalls of india-rubber tubing and
draw a piece of silk ribbon—say, half-an-inch wide and
twelve inches long—between them. The ribbon will be
found to be highly electrified, and will cling tenaciously to

any substance, such as the arm, table, wall, tc, which may
happen to be near.

Ex. LXXXVI.—A solid body may be electrified by
friction with a liquid or with a gas. A dry tube exhausted
of air, but containing a few drops of dry mercury, when
agitated in the dark becomes luminous on account of the
electrification set up. This experiment, however, requires
the use of apparatus which I have chosen to regard as
beyond the reach of our young electrician, so I will say no
more about it. I shall presently refer to an experiment
which he can easily perform, and which will serve the
purpose quite as well.

COyDrCTOE.S AXD IXSULATOES.

I*K- 2.—Bodies are divided into two classes, viz :

—

Conductors, or those bodies which freely transmit elec-
tricity, and

Insulators, or those bodies which transmit electricity
very feebly

; some of them so feebly as to almost approach
infinity.

_Ai insulator, then, is a bad or non-conductor, and its
prim^ function in electrical industrie.s is to serve as a
means for preventing the escape of electricity from a
condu ;tor.

Ins ilation and conductivity, the properties of insulators
and coiductors respectively, belong, however, to all bodies,

but in different degrees. Insulation is never perfect, inas-

much as the best insulator allows some electricity to pass

;

while, on the other hand, conductivity is never so perfect

as to present no obstacle or resistance to the passage of

electricity. Briefly put, a body which insulates well has

high resistance and low conductivity, while a body which

has high conducti's'ity has loin resL^tance, and insulates

badly or not at all. Conductivity and resistance are, then,

the converse one of the other.

It is found that the relative electrical conductivities of

different bodies correspond very closely with their thermal

conductivities.

Ex. LXXXYII. It will be observed that in the fore-

going experiments nothing has been said as to the electrifi-

cation of metals by friction, for the simple reason that it

is impossible to electrify them when held in the hand as the

other substances were. This is due to the fact that the

hand, body, and metals generally (besides certain other

substances) are conductors of electricity, whence, although

electricity may have resulted from the friction, it would
not be retained on the metal, but would have escaped to,

or been neutralised by, the earth ; a sequence which always

follows under such circumstances. If, however, we insulate

a metal rod, that is, interpose an insulating substance be-

tween it and the earth or any other large conductor, we can

electrify it. Get, therefore, a few inches of indiarubber

tubing of the requisite internal diameter, and slip it over a

brass, iron, or other metallic rod or tube, say three-quarters

of an inch to an inch in diameter and fifteen inches long.

Fig. 4A.

Support the metal (M, Fig. 44) in the hand by grasping

the insulating rubber-tube, G, and then rub the rod or tube

with a pad, consisting of half-a-dozen layers of flannel. The
electrification of the metal will ensue.

Ex. LXXXVIII.—Procure four good tumblers, and

stand them before the fire until they become hot. Then
invert them, and lay a rectangular piece of wood on them,

placing a glass at each corner of the wood. An improvised

insulating stool (Fig. 45) is the residt. Stand a boy on

this, and beat the back of his coat with a piece of fur or

flannel (taking care not to touch him otherwise), and let

him present his finger to the suspended pith-ball (Fig. 36),

or to a few pieces of dutch metal. Attraction takes place,

evidencing electrification. If, now, any one standing on

the ground touches him, or if he steps off the stool on to

the ground, he is no longer insulated, but the charge
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imparted to him vanislies, having been neutralised by con-

tact with the earth.

Ex. LXXXIX.—In Fig. 46 is another, ami, perhaps,

more useful means of illustrating the difference between con-

ductors and non-conductors or insu-

lators. R is an electrified rod held at

such a distance (say, two or three feet)

above the pieces, P, of dutch metal,

bran, pai>er, i&, as to be unable to

atTect them. Let B be a ball of metal,

wet worsted, or any other conductor.

Then, if we suspend this ball from the

rod, R, by a succession of dillerent

substances, S, such as cotton, silk,

wire, horsehair, itc. , we shall be able

to ascertain which are conductors and
which insulators. The lingers used to

hang the strings or threads on the

rod R should be insulated by slipping

over them fingerstalls, consisting of

pieces of indiarubber tubing. It will

be apparent that, if S is a conductor,

B will become charged, and will act

upon P in the same way that R
would, were it in B's place. In effect,

the interposition of the conductor, S,

is to bring the charge on R to the

position of B.

Ex. XC.—Electrify one end, A, of

a glass tube, and present it to any
light, suspended body ; attraction ensues. Present the

unrubbed, i.e., unelectrified, end. A, to the suspended

body ; no effect is seen, because the glass beiug a non-

conductor, electricity remains on the part whereon it

is generated, instead of distributing itself over the whole

substance.

Fi?. 4G.

TO STREXGTHEX THE ARMS.

By Richard A. Phoctor.

{Continued from p. 515.)

THE biceps is strengthened by the last named exercises ;

but this muscle is specially strengthened by all exer-

cises in which weights are raised by bending the arm at the

elbow, and bringing the hand towards the shoulder or chest.

It is for this reason that bad rowing, in which the arm is

bent while it should be kept straight, the rower striving to

do with the arms the work which he should do with the

back and loins, develops the biceps muscle much more than

good rowing. For in good rowing the biceps is only at

work during that short and comparatively easy part of the

stroke towards the end, after the body has already swung

back to the upiight position. If the captain of a boat finds

that any member of his crew is developing the biceps

muscle too rapidly, he may be tolerably sure that there has

been too much arm work on the part of that oarsman at

any rate. If the whole crew row too much from the arms,

the effect on the biceps will be noticeable all round.

Work with the hammer or mallet, especially on a vertical

surface, as in hammering nails into a wall, is excellent for

the biceps muscles, and also for the muscles at the back of

the upper arm. It should be distributed between the two

arms, however, or a marked inequality of development will

result Lifting weights with bent arms, pitching weights

over the head, and all work in which the arms are freely

bent, will be found excellent for developing the upper arm.

So work done hy pulling or haidmg with straight anna

can benefit the upper arm in any appieciable dsgree.

THE FOREARM AND WRIST.

The exercise which I have found tell moat diroctly on

the forearm is that of lifting a chair at arm's lonsth, the

chair's back beiug vertical and the chair lu'Kl by a handgrip

on the lower rung cither of the back or front. The gup

required to keep the rung from slipping ensures the proper

action for developing the forearm, otherwise swaying up

dumb-bells at arras' length would be as effective ;
but when

the grip is loosened, in the case of dumb-bells, the work

falls as much on the upper as on the fore arm.

A splendid exercise for the muscles of wrists and fore-

arms is to hold the clubs out at arms' length hanging

vertically down, the palm side of the wrists being upper-

most, and the shoulders of the clubs next to the thumb, then

steadily raising the clubs to the horizontal position in a line

with the arms, lowering them slowly, raising them again,

and so on till you have had enough of the exercise. Another

good exercise is to raise the clubs from the same hanging

position to the horizontal position at right angles to the

arms and turned from the body, carrying them on till they

are vertical, then till they are horizontal again, but turned

athwart the body, and yet a quarter turn further till they

are hanging vertically down. After this carry them back

again to their first po'sition, repeating the double movement

as long as you conveniently can.

A pleasant relief after the last exercises is obtained by

holding the clubs in the same hanging position, but with

the shoulders of the clubs next the little finger—that is,

daggerwise instead of sword fashion. Work the clubs from

this^osition to the horizontal position on either side—that

is, swing them as pendulums athwart the body. Again,

holding them rigidly at right angles to the forearm, bend

the arm at the elbow till the club is horizontal. Straighten

the arm again to the horizontal position ; then carry it down

to the sides and as far back as you can, still keeping the

club held rigidly dagger fashion.

The broadsword exercise done with a club, first in the

right hand, then with the left hand, as described in the

preceding article, includes excellent exercise for the fore-

arm as well as for the upper arm and shoulders. It also

exercises the wrist finely, especially the parades by which

in actual broadsword practice the first, second, and third

points, are respectively met.

I used often when a lad at Cambridge to carry in my

right or left hand a heavy stick, or a medium sized poker,

or even a club, while I walked about my room reading (not

always the remarkable subjects whi<'h college authorities

have selected in their wisdom for the life-training of men).

Swaying such implement about with plenty of wrist work

I <Tot my wrists, which were never large, so limber and

supple, that when I took part in singlestick encounters, I

could get in certain wrist strokes with a rapidity which

would rather astonish my opponents. In fact an ordinary

singlestick feels like a very light switch after a few days

steady use of the exercise with the heavy rods or clubs.
_

Fencing gives good exercise to the forearm and wrist,

especially the movements used in the parades, and stdl

more especially the action in disarming an opi)onent.

Batting, whether at cricket, base-ball, or lawn-tennis, is

also good exercise to the forearm.

THE HAND.

The hand requires special exercises to correct the effects

of some of the work by which the upper arm, forearm, and

wrist are best strengthened. So far as gripping is con-

cerned nothing need be added to what has been already
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suggested, for a number of the exercises for the arm and

wrist require strenuous hand-gripping. But hand-opening

and finger-working exercises are much needed.

Observe that lifting weights by the fingers tends to crook

the fingers if the work is done in the usual way, the

pressure being against the inside of the fingers. This may
be corrected by lifting weights in such a way that the

outsides of the fingers feel the pressure. I notice here, by

the way, a singular mistake in Mr. Blaikie's advice for

correcting the cramped state of the fingers resulting from

much hand-gripping work. He recommends the use of the

fingers in pushing, as when the body is allowed to rest on

the outstretched arms, the fingers pressing against a wall

or the floor, and pushing the body back to the erect posi-

tion. The muscles used in this pushing action are not the

muscles which oppose the gripping muscles, but are these

very muscles, the hand-closing not the hand-opening

muscles. After much work in finger-pushing in this way
(that is, by pressure against a flat surface) the hand tends

to a hooked and cramped state, not exactly the same as,

yet resembling, the hooked hands so often seen among
oarsmen.

After all, the hand is more of a grasping instrument

than anything else, and we do not find many exercises

suitable for correcting the efiects of too much gripping

work. Exercises in which the fingers are forced open, as

in the beginning of the pushing work last considered, and

not subsequently called upon to resist the pressure by

closing towards the palm, are good by actually pressing the

hand into fctraightness, not by exercising any counter

muscles.

Here is a simple exercise for the muscles which oppose

the gripping muscles :—Place the tips of the fingers under

a heavy book, or the nearer half of a writing-desk, then

work the fingers as in playing the piano, so that each

finger is called on in its turn to lift the weight. A very

little work of this kind will go a long way, showing how
unusual is such exercise, and how weak and unpractised

are the hand-opening as compared with the hand-closing

muscles.

THE TEREDO AND ITS WORK.

THE ship-worm

—

Teredo navalis—is a niollusk belong-

ing to the tubiferous bivalves, and has been from

time immemorial, and in all quarters of the globe, the sub-

ject of comment on account of its ravages in timber ex-

posed to its attack. There are twenty-four species of the

teredo, but the ship-worm is the best known of these,

although much is yet to be made known concerning it

before the information upon the subject can be said to be

even approximately complete. Along the Gulf Coast of

the United States the worm has been carefully studied by
the builders of railroads, and the students have been re-

warded more abundantly in that district than those who
have examined the subject elsewhere. The results of some
of these studies are here presented, and in these results

some statements will be found which will prove new and
of interest to the scientific world.

" If I had a boring instrument of this sort I would make
a fortune," said a recent observer of the teredo. He spoke

truly, for such an instrument, should it exist in mechanics,

would revolutionise the builder's art. Yet an almost similar

one is in daily use under a patent from the Government.
The instrument is the flexible shaft-boring machine. It

is a spiral of steel having a steel bit at its extremity, revol-

ving with a jmlley shaft. The spiral is protected by being

run through a rubber hose, so that only the auger itself

visibly revolves, and the machine can be handled without

danger. The auger bit can be turned in any direction, and

as it is revolving at a high rate of speed, can be easily pushed

through timber. The first impression the working of this

mechanism makes upon the uninstructed observer is lasting.

The Teredo navulis is a natural reproduction of this instru-

ment, and something more. Its long and flexible body
terminates in cutting shells or bits, and is inclosed, for the

sake of its protection, in a hose-like shell, which reaches

from the inferior extremity to within a very short distance

of what is known as the head. At that point the muscles

come into play and work the cutters or bit-edges, and so

drive into the timber, cutting as smooth and as round a

hole as any boring machine yet invented. Like the flexible

auger, it can turn itself in any direction ; but it has this,

advantage, it can change its course at any point, whereas

the auger, once entered, pushes straight ahead until the

hole is bored the requisite depth. An auger that could be

guided at an angle from its course after penetrating the

wood would be indeed the most wonderful boring machine

in the world. Such a boring machine is the teredo.

The teredo first appears in the egg, which is round like

a mustard-seed, and so small that a hundred of them will

lie in a circle the size of such a seed. They come from a

whitish-looking mass just below the stomach of the adult

teredo, about one-fourth the distance from the head to the

tail, and are in number from one to three millions. These

egsrs are laid at the beginning of the warm season in the

spring, and are deposited from time to time until cold

weather sets in. Naturally the worm is most destructive

during this warm season. The eggs hatch in the water

and give out minute worms about the twenty-fifth of an

inch long, and so small in diameter as to be invisible to the

inexperienced observer. They swim about for a day or so

in the water, apparently enjoying their brief time of adoles-

cence, and then search for timber. They enter this by

boring or cutting with the shells or cutters with which

each is provided, and the entrance they make is so small

that it can scarcely be seen, especially in weather-stained

wood. The size of the hole is about that of the period at

the end of this sentence.

The worm grows at the rate of about two inches per

month under favourable circumstances, and digs a hole to

accommodate its incrtasing size. The length of the hole is,

therefore, a guide to the length of the teredo ; for it

attaches its smaller end to the entrance of its burrow, and

pushes forward with the growth of its body. As it pro-

gresses, it deposits a coating of lime upon the sides of its

cell, the deposit growing thinner as the animal advances,

being quite thick at the entrance and merely a film near

the head, where is collected a whitish, watery fluid, which

probably contains the lime secreted for making the lining

of the cell, and perhaps also for repairing the wear of the

cutters.

The worm continues its progress for one or one and a

half years, and propagates and die.--. It is said by

naturalists to reach the length of I'l or 12 inches; but

they grow much larger than this in the Gulf Coast latitude.

The largest one authentically observed was 23 inches long,

and five-eighths of an inch thick ?.t the large end. Mr.

J. "W. Putnam, of New Orleans, from whom much interest-

ing data upon this subject has been obtained, says he found

a hole in which a teredo had died, which was three feet

long and three-fourths of an inch in diameter at the

large end. When grown, the teredo is seen to be a

mucilaginous worm, attenuated in shape, extremely

delicate to the touch, and tapering to a very small point.

The anterior or large end has two bifurcations, pro-

vided with horny styles, which close \ip against each other

like shells. These cutters are attached to a pair of strong
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muscles, which operate thorn like forceps or scrapers, the
edges of the shells tearing away little chips or fibres of the
wood. The continued scraping m.ikes the walls of the cell

regular, and time, with the action of water, polishes them
smooth. The bore of the teredo, when examined, is seen
to be perfectly round, and the surface free of indentations.
It is also generally straight, as the inclination of the worm
is in the line of the grain of the wood, and is diverted only
when the course will project it into the tunnel of some
other borer, or when the path leads through hard knots
or twists in the wood. The accompanying engraving of

the worm (Fig. 1) is about two thirds of the present size

of the preserved specimen from which it was made. The
latter was kindly furnished the L u mbermaji hy Mr. J. W.
Putnam, of the creosote works at West Pascagoula, Miss.
It was taken from timber which had been in an arm of

the Gulf of Mexico one year, and was 12 in. long when
aecared, Feb. 21, 187S.

Fi-. 1.

It is remarkable with what accuracy the teredo avoids

the buiTow of its neighbour. There may be hundreds of

worms living in the same cubic foot of timber, but they

never, even by accident, cut across or into the cavities. It

is net known whether in this they are guided by the touch

or the hearing, probably both. Coming in contact, during

its boring, with wood having obnoxious qualities, the worm
avoids it by going around, or it will back down a third of

its length, and begin a branch tunnel, previously building

a calcareous dam across the abandoned portion of its cell.

It will cut within the least possible distance of its fellowit,

or within a hair's width of the outside of the timber, with-

out breaking the division wall.

Continuing the description of the teredo, however, one

will find, just at the base of the cutters, the esophagus or

orifice leading into the stomach, in which can be traced

the fine sawdust and chips, showing that the worm feeds

upon such matter. This is more likely to be food for the

worm than the debris of stone which the shell-fish (Litko-

phagi), of the same group as the teredo, have tc swallow in

the course of their cutting operations. An intestinal canal

about the sixteenth of an inch in tUameter in adults, and

continually growing smaller, extends from the stomach to

the inferior extremity. The stomach itself is a dark-looking

sac, nearly of the diameter of the teredo, and situated a

short distance from the " head." Whether the worm has

even a rudimentary brain or spinal chord, and consequently

a real thinking, commanding brain, is not certainly known.

It is almost transparent, and its interior arrangements can

be plainly seen when it is suspended iu glycerine or alcohol,

but outside of the viscera above mentioned, there is nothing

of importance visible. The smaller end of the teredo is atr

tached to the shell IiLing by a membrane in the shape of a

sleeve which closes the entrance hole and prevents water

from coming into the cell. This sleeve is provided with two

long appendages, file like, which it protrudes, by muscular

action, out of the aperture. This is partly an instrument to

aid in the removal of the rough and unyielding debris of the

wood cut by the worm, and partly a weapon of defence

against enemies. Without some such protection a rival

teredo or some parasite covdd enter the tunnel and devour

the inmate alive.

The teredo having lived its span, given birth to millions

of young ones, closes the outer aperture with a coating of

lime, entombs itself, and dies. Often, however, death comes

before the allotted time, for so many worms will cuter a

piece of timber as to eat it up. Tlie whole community,

having no future means of subsistence, dies of starvation.

Logs have been found cut all to iiieces, and filled with lialf-

grown worms all dead. Sudden death also comes sometimes

from floods of muddy fresh water. When the Mississippi

River broke through Bonnet Carre crevass, muddy river-

water flowed through Lake Pontohartrain and Lake Borgne

into Mississippi Sound, driving out the salt water as far

east as Pass Christian, and the teredos were killed in great

quantities. It seems the worm withstands clear fresh-water

very well, for at Brisbane, Australia, it is forced to survive

the annually recurring exposure to fresh water, lasting from

two to three months.

Drying iu their cells, the sea water soon penetrates the

lime blockades and dissolves the glutinous mass. The shell

lining washes out in a few months, and a smooth and grace-

fully-curved hole remains, a monument of the destructive

work of the Teredo tiavalis.

As previously intimated, the teredo may be found in all

quarters of the globe, but its ravages are greatest in the

warm waters of equatorial seas. This is accounted for by

the fact that the summer season is the time of activity for

these worms, and the season lasts longer in the southern

waters. The teredo has appeared with destructive eflect

in colder climes, however. It is recorded that in 1731

and 1732 it suddenly appeared in prodigious numbers in

Holland, and threatened the country with inundation by

devouring the piling of the dykes. The worm bores in

any kind of timber, in soft as well as hard, except

that of trees of evergreen growth like the palmetto

palm. Its work is very rapid. Boats and barges have

been sunk in a few days by the penetration of the

shells, and solid piles, 12 in. or 1-5 in. in diameter, have

been cut so completely away as to break of their

own weight and fall down within .six months of the time

they were placed in the water. A piece of timber which

is completely worm-eaten will preserve its outer surface

perfect up to the moment it falls. Close examination of

such a sample of wood shows that in the outer surface are

innumerable holes about the size of a pin. These are the

entrance holes of the teredo ; break the wood and it is

found honeycombed in cells of from a half-inch to twenty

or more inches in length, as indicated in the engraving

Fig. 2.

(Fig. 2), which was made from a section of what appears

to have betn a five-inch post, or possibly a telegraph pole
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In some of the cells will be found the worms, in others
nothing but the cutting shells, lying at the large end of
the cell, and in others nothing at all to show how the holes
were bored. The interior of a teredo-eaten pile looks very
much like a rough sponge.

Naturally, where the damage possible to be inflicted by
the teredo is so great, every art has fiom time to time been
employed in attempts to counteract the efiects. The old
method of copiiering the vessel's bottom has been long in
vogue, and is, of course, successful. It was found imprac-
ticable, that is, too costly, to use this method of preserving
piling and wharves. It was thought that the timber could
be poisoned, and many rank (loisons, such as arsenic, strych-
nine, corrosive sublimate, &c., were tried, but the teredo
seemed to thrive as well upon timber so treated as in un-
prepared timber. Solutions of metals, such as zinc, copper,
and iron, were also infused in the wood, but proved of no
value for the purpose of defence against the mollusk. Some
of the properties of coal-tar have been found effective ; but,
in the pure state, are so soluble in water as to quickly wash
out. It was found by experiment that, when combined
with creosote oil—which is a colourless fluid of strong
antiseptic qualities, distilled from wood—the properties olf

coal-tar were practically iusoluble in water, and that the
oil remains in timber after years of submersion as strong
as when first injected. This result seems to be the per-
fection of prevention, for creosoted piles and timber
which have been exposed to the teredo for as many as
forty years show no evidence of having at any time been
attacked, and are as good as when first placed in the water.

It is impossible to say what there is in creosote oil

which makes it destructive to animals of cold blood. It
seems to those who have studied the matter that, aside
from being obnoxious in itself, the creosote oil so changes
the appearance and smell of the wood, that the teredo fails

to recognise it as such.

—

If. W. Lumborman.

'..,=. VIVISECTION.
ALADT wlio evidently feela very strongly on the subject of

vivisection has recently {,rone to the expense and trouble of
sending from abroad a circular addressed to " her " colleagues and
fellow-workers " for the benefit of the human race and" animal
emancipation." She did not confine her kind attention, however,
to those and those alone, or else she has been gi-avely misinformed
as to our sentiments, and it may be to this that we are indebted
for our copy. This lady makes a startling though possibly not a
novel proposition

; she proposes the total abolition of vivisection on
animals, and would substitute condemned criminals, whom she
would solicit as free agents to offer their degraded bodies while
still living for the advancement of science as some slight compen-
sation to society for the wrong they have done her. Should they
survive the experiments (a point the lady evidently entertains some
very serious doubts upon) a free pardon would "be their reward.
An;o3thetics would be allowed, but not encouraged. The author of
the circular touches upon a vexed question when she advances that
animals are at least as worthy of protection as men, because
having no soul, their lives are doubly precious to them. This is
more novel thau her first suggestion, and takes some answering

—

we will not attempt it here. She harrows unnecessarily the feelings
of the scientific student by depicting in glowing colours the disgust
that would be felt and shown by the "fair pure girl," to whose
hand he has dared to aspire, if only his revolting practices were
brought to light. This is her aiyunieiitum ad hominem, and is
calculated to act seriousl-y as a deterrent to all but determined
bachelors. She holds up to merited opprobrium those operators
whoso names are published in the " book of infamy," which would
seem to be a directory containing their names and addresses, and
is anxious under the lex taUo7ns to provide for their future unhap-
piness. The author, in her anxiety to wipe out what she charac-
terises as a "hideous blot" on our fair humanity, occasionally
oversteps, like many of her fellows in England, the limits of both
courtesy and justice. Looking upon suffering as a means of regene-
ration, she anathematises those whose profession and pride it is
to alleviate it, and condemns its professors to unhappiness in this
world and acute suffering in the ne-s.t.—Medical Press and Circidar.

FIRST STAR LESSONS.
By Richard A. Proctok.

THE constellations included in the twenty-four maps of

this series are numbered throughout as follows (the

names being omitted on the maps, to clear these as far as
possible from all that might render the star-grouping less

distinct) :

—

0.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ursa Minor, the Little Bear
{a, the Pole Star).

Draco, the Drarjon (o,

Thulam)
Cephei(s, King Ceplicns.

CassiojJeia, the Lady in tlie

Chair.

Perse^ts, the Champion (/5,

Al'jol, famous variable).

Anriga, the Charioteer (a,

Caiiella)

Ursa Major, the Greater
Bear (a, j3, the Pointers).

Canes Venatici, the Hunting
Dogs (a. Cor Caroli).

Co'ina Berenices, Queen
Berenice's Hair.

Bootes, the Herdsman (n,

Arcturus).

Corona Borealis, the Nor-
thern Crown.

Serpens, the Serpent.

Hercules, the Kneeler.

Lyra, the Lyre {a, Vega).

Cygnus, the Swan (a,

Aridcd; P, Alhires).

Pegasus, the Winged Horse.

Andromeda, the Chained
Lady.

Triangula, the Triangles.

Aries, the Ram.
Taurus, the Bull (a. Aide-

b«?'«?i ; 7j, Alcyone, chief

Pleiad).

Gemini, the Twins (a,

Castor ; fi, Pollux).

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

87.

38.

39.

40.

41.

42.

43.

44.

45.

Cancer, the Crab (the
cluster is the Beehive).

Leo, the Lion (o, Regulus).
Virgo, the Virgin (o, Spicay
Lilira, the Scales.

Ophiv.chus, the Serpent
Holder.

Aquila,ihe Eagle (a,Altair),

Delphinus, the Dolphin.
Aquarius, the Water Carrier.

Pisces, the Fishes.

Cetus, the Sea Monster (o,

Mira, remarkable va-
riable).

Eridanus, the Eiver.

Orion, the Giant Hunter
(a, Betelgeux; /3, Rigel).

Can is Minor, the Lesser Dog
(a, Procyon).

Hydra, the Sea Serpent (a,

Alphard).
Crater, the Cup (a, Alices).

Corviis, the Croiv.

Scorpio, the Scorpion (a,

Antares).

Sagittarius, the Archer.

Capricornus, the Sea Goat.

Piscis Australis, the Sou-
thern Fish (a, Fomal-
haul).

Lepus, the Hare.
Columla, the Dove.

Canis Major, the Greater

Dog (a, Sirius).

Argo, the Ship.

PLEASANT HOURS WITH THE
MICROSCOPE.

By Henry J. Slack, F.G.S., F.R.M.S.

THE minute structure of the anthers of plants does not

appear to have received sufficient attention either on
the part of those who are on the lookout for fresh objects.

Anther tissue-cells ( x 700) of Laniiiim galeobdolon.

of beauty, or on that of the morphologist. Most observers
who look at anthers content themselves with doing so with
low powers, that suffice to show whether the pollen is dis-
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NIGHT SKY FOR JUNE (Second Map of Paie),

Showing the heavens as they appear at the following hours :

—

June 18 at lOi o'clock.

June 22 at 10 o'clock.

June 26 at Of o'clock.

Jane 30 at 9i o'clock.

July 3 at 9J o'clock.

July 7 at 9 o'clock.

charged through porous slits or curiously opening doo»s.

In former papers attention has been called to some of

those more obvious peculiarities, and it may suffice now to

point to azaleas and rhododendrons as well worth examina-

tion for pore openings, and the berberries for door ditto.

Going to a recently-opened azalea, the stigma is found wet
and sticky, quite ready for pollen, but the accompanying
anthers are still closed, so that fertilization must come from

insect brought grains of another flower. The anthers of a

flower that was in bloom some daj's ago show their two
terminal pores very plainly open, and the pollen coming

out.

Beginners may be reminded that stamens are the male

organs of flowering plants, and they consist of two parts :

first, the filament ; commonly a simple slender stalk, Vjut

sometimes stout, and often ornamented with lateral api)en-

dages ; and at the top of these come their anthers, which
form the pollen-grains by an internal growth. The pollen-

grains are equivalent, as Sachs says, " to the microspores of

the higher cryptogams.

When the pollen is quite ripe it is easily detached, and
if all is washed away the character of the cells that consti-

tute the anther tissue may be exhibited by carefully

opening it in a drop of water on a slide, and putting a

cover-glass over it. A half-inch power with first or .second

eye-piece will suffice to indicate whether the anther-cells
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present very remarkable appearance, difl'ering from tliuse of

the filament, and if that seems the case, a much higher

magnification should be employed. The annexed figure

represents the anther wall-cells of the Yellow Lamium
(Deadnettle), Lamium fjaleohdolon, an easily-recognised

plant of the Labiate family now in flower, and said by
Bentham to be not uncommon in England and Ireland,

but rare in Scotland. The cells are thicker together than
in the sketch. They project a little in a slight convexity,

but their finger-like prolongations are lost in the tissue, and
this distinguishes them from stellate hairs, which they
resemble at first sight.

These stellate cells are by no means common to the
anthers of the whole labiate family, but it would be worth
while makiug an extensive search for them. The Ked
Dead Nettle has peculiar cells, but not like those of the

Yellow Lamium. That pretty garden bushy plant,

Coronilla Emerus, now covered with thousands of yellow,

pea-shaped blossoms, has anther-cells something like those

of the Yellow Lamium. Laburnum differs, and so does
the Judas Tree. Both should be looked at, but none the
writer has examined are as pretty as those figured on pre-

vious page.

Objects of this delicate character may be preserved in

good condition for many days, without any special mount-
ing, by putting them in a drop of saturated solution of

acetate of potash with a cover-glass over. This salt is so

deliquescent that its solution does not dry up by exposure
to the air on any but very dry days, and in ordinary
weather it absorbs enough moisture to keep itself in

solution.

The botanical morphologist may be interested in noting
cases in which the anther-structure differs from that of the
filament, and, so far as the writer knows, this subject has
been neglected hitherto. Stellate hairs are common to

many plants, and the stellate cells of rush pith are well-

known objects. If any reader discovers any remarkable
anther wall-cells, the writer will be glad to know of them.

TRICYCLES IN 1885.
By John Beowning.

{Chairman of the London Tricycle Club.)

ROUTE CAEDS, A ROUTE BOOK, AND A ROAD BOOK.

AS the season is now well advanced and we are enjoying
a spell of fine weather at last, I trust that nearly all

who take an interest in these articles are provided with
machines. I therefore propose to write a short paper on
Route Cards and Koad Books, and to follow this with
others on Diet and Clothing for tricyclists.

In my last article I alluded to Route Cards ; a very com-
plete set of these has been drawn up by Mr. R. E. Phillips.

A great advantage of these cards is that one or more of

them can be carried in the rider's pocket and consulted at
any doubtful points on the journey, often without stopping
the machine. Of course, they have another advantage also,

that of extreme portability—half-a-dozen of them, which
will cover a distance of 300 miles, occupying no appreciable
space when they are required for a tour, and they have to
be carried in the necessary luggage.

These_ Route Cards showjtte distance from place to place,
as well as the whole distance, in both directions, and the
places to which all cross-roads lead, as well as their dis-
tances, with other information. The cards are sold at
twopence each, and a general index is published to them.

Within the last few days Messrs. Letts k Co. have
brought out the first part of a new "Route Book of

England," by Mr. Charles Howard. The work will be

published in three parts, called Southern England, Middle
England, and Northern England. The part just issued,

Southern England, includes from London to the Land's

End. Both direct roads and cross roads are given. The
routes are shown in this book on a plan similar to that of

Mr. Phillips' Route Cards, the name of each place being

given, with the distance from the preceding place, and the

whole distance from the startLng-poiut on the right hand
of each page, and the distances in the reverse direction on
the left hand, for use when riding the other way. The
names of the principal hotels are given, and dangerous hills

are indicated.

This route-book is furnished with a good road map, and
an iudex of thirteen pages ; it ia bound in a limp cover

;

the corners of the cover, and even the corners of the leaves,

are rounded, so that it may be slipped easily into the

pocket without becoming dog's-eared. When I add that

the book is published at one shilling, I think I shall be

justified in adding that no greater boon could well have

been ofiered to cyclists by an enterprising publisher.

Those who wish for the most complete information on
the condition of the roads, their contour, surface, and
mileage, and the places of interest in each locality, in

England, Wales, and a great part of Scotland should obtain
" Howard's Road-Book," by the same publisher. This

work contains topographical notes of the chief towns and
cities, and references to the antiquities, natural curiosities,

and places of interest along the various routes. It is ne-

cessarily rather large to be carried about, but it is invaluable

for consultation at home. I have used it extensively, and
always found it accurate.

eiiitonal (goflifiilp.

Yet another of the enormous fires which appear to be

rapidly becoming chronic, on the premises of Mr. Whiteley,

of Westbourne-grove, serves to emphasize what I have on
two or three occasions insisted on here, the very unscientific

character of our appliances for dealing with anything like

a serious conflagration. Between 5 and 6 a.m., the out-

break is first detected by the resident fireman on duty, and,

rather more than four hours later, an acre and a half of

buildings are converted into an amorphous mass of charred

and seething ruins. And it is particularly to be

remarked that " there was a plentiful supply of water,

and by the aid of eighteen steam fire-engines, three stand-

pipes, and four hydrants, the fire was "—prevented from
destroying more than £150,000 worth of property ! Any
impudent scientific quack nowadays appears to have but
little difficulty In getting a " Committee " appointed and
subsidized from the National Exchequer. Would it be
asking too much if the Government were requested to

form one consisting of three or four men of the stamp of

Sir F. Abel, Dr. Armstrong, or Dr. Guthrie, to examine
and report upon the known chemical means of averting

such a disaster as, at one time on the morning of the 17th,

threatened the whole of Westbourne-grove 1

In another column will be found a paragraph taken
from our contemporary, the Medical Press and Circular,

and containing a suggestion which is perfectly charming
in its simplicity. It emanates from a lady who is so

gravely exercised on the subject of vivisection of the lower
animals as to propose that physiological experiments on
them should be absolutely and entirely put down by the

strong arm of the law, and that condemned criminals (!)
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Bhould be substituted for them by the oxperiiucnter. " One
day," says the veracious American legend, " Billy come
home a holdin' a little mole by the tail wich some boy had
cot and give him, and it was a live. Wen my sister see

him she said, ' 0, you ci-ewel, crewel boy, thro it in the

fire this minnit !'
"

The art of advertising has been developed in this

country to an extent which is nothing short of marvellous,

and seemingly the old-fashioned method of merely an-

nouncing the name and address of a tradesman bids fair

to become as extinct as the Notornis. Mr. Samuel Weller
expressed bis conviction that " the great art o' letter

writin " was that the recipient should " vish there wos
more." The aim of the advertiser of the present day
would seem to be that his reader should get very nearly

through his announcement under the settled conviction

that it relates to some wholly different subject. We are

all pretty familiar with the form of advertisement which
begins " Soon after Wilkes was returned for Middlesex in

1768," and through which we wade in the hope and ex-

pectation of arriving at some piquant anecdote of social or

political life during that part of the reign of George III.,

only though to be pulled up iu disgust at the end with a

recommendation to purchase " Smith's Improved Stomach-
Warmer," or the like. Or a single wholly unintelligible

word, such as " Botibol " or " Pratilique," is repeated in an

isolated form, week after week, ultimately to blossom into

the announcement of a new liqueur, or something of that

sort.

OxE of the greatest misuses of advertising, though, that I

remember to have seen lies before me as I write, in the shape

of a pamphlet endorsed "A Costless Appeal," the "Appeal"
in question being ostensibly one on behalf of a hospital

(which nothing shall induce me to specify), but which is

indeed and in truth a sequence of advertisements of the

businesses of five firms of tradesmen (whose names wild

beasts should not tear from me), who have paid for the

whole thing out of their own pockets. I do not blame the

tradesmen so much as I do the officers of a charity who
lend themselves to such tactics as these. Charity and

commerce, benevolence and business, surely were never

more ill assorted than in this pseudo-begging petition. I

was about to express a hope that both sets of people con-

cerned in the prodi\ction of such a canting type of appeal

would meet with the success they deserve ; but I

forbear, because I believe that in that case some poor

creatures might have to forego such benefits as the hospital

affords them.

Apropos of advertising, I am infinitely amused at the

"dodges" practised by people to obtain gratuitous puffs

and announcements in these columns. Persons, for example,

who have invented something write and ask me to describe

it, and casually mention that they want to sell their patents

and so on. Two journals, too—one a " spiritualistic," and
the other an earth-flattening one—have been perfectly

frantic in their endeavours to provoke me into a discussion

by the grossest abuse—of course, for the sake of the pub-

licity to be obtained through the apjiearance of replies in

Knowledge. But surely in vain the net is spread in the

sight of any bird.

Another of those instances of heroism in humble life

and exhiVjitions of splendid physical and moral courage

under circumstances peculiarly adverse to its exhibition, of

which Englishmen may so well be proud, is supiplied by the

story of the " Gaffer " Worrall in the ghastly explosion

which took place in the Clifton Hall mine on Thursday
week. Something like a third of a mile below the surface

of the earth, in the blackness of a darkness which might

be felt, this most gallant follow, on recovering from the

state of insensibility to which he had been reduced by the

explosion, manfully stood in the way of the unfortunate

creatures who, bereft of their senses by the catastrophe,

were bliudly rushing to certain death ; and. turning them
into the only possible way of escape, sav ! ihe lives of

every man and boy in that part of the mine under his

special supervision. Surely if anyone ever earned the

Albert Medal this poor " underlooker " should bear it on

his breast.

TiiE occurrence of a pretty smart shock of earthquake in

Yorkshire last week, taken in conjunction with the more
severe one in Essex in April, ISSi, suffices to remind us

that even in this country wc can be no more assured of

immunity from these mysterious terrestrial convulsions

than elsewhere. A line drawn from Etna and Vesuvius to

Ilecla and the volcanic regions of Iceland passes through

the British Islands, and at any time a subterranean dis-

turbance along this line may affect us. Prior to our ex-

perience last year in the eastern counties, nothing like a

considerable shock had visited us since the year 17')0, and

that which then created such a universal scare, was slight

as compared with some which the old chroniclers record.

If we may credit Holinshed, flames issued from the earth

on the Monday preceding Easter week in 1185, while in

1247, on Feb. 1.3th, an earthquake did great damage in

London. On Sept. 12, 1275, a shock entirely destroyed

St. Michael's Church at Glastonbury ; while on April C,

1580, part of the Temple Church fell down, and stones

were dislodged from St. Paul's Cathedral from a similar

cause. In fact, I might fill this column with similar

records ; but enough has been said to show that if

familiarity with stable ground has bred contempt for danger,

such danger nevertheless does exist, remote though it be.

The popular weekly, Choice Chips, is now pablished by Mr.
Joseph Hughes, of Ludgate-hill, London. It is edited by Mr. W.
Davenport Adams, wlio may he trusted to make it a thoroughly

readable miscellany.

Alas, another poor Yorick ! Mr. Justice K.ay, on Saturday,

ordered the winding up of the Hammond Electric Light and
Power Company, a meeting of the shareholders having decided

that it could not continue to carry on its business.

The Italian Government has ordered from the Pratt & Witney
Company, of Hartford, Connecticut, a hundred Gardner machine
guns. Competitive trials have recently been made in Italy, and

the preference was given to the Gardner gun, "not upon the

rapidity of firing, but upon the simplicity, durability, and certainty

of action of the mechanism."

The United Telephone Company's Bill.—The United Tele-

phne Company, Limited, has withdrawn its Bill, deposited for the

purpose of obtaining parliamentary authority to carry wires for

telephonic communication over or under houses, streets, or high-

ways, within 100 miles of the General Post-Office. Against'this Bill

no fewer than forty-seven petitions had been presented, most of

which were from local boards and other governing bodies, includ-

ing the Metropolitan Board of Works and the Corporation of

London.

Fike at the Inventions Exhibition.—The secretary of the

United Asbestos Company writes, pointing out, in connection with

the above fii-e, that in no portion of the buildings burnt had the

Asbestos Fireproof Paint been applied, and the great probabihty

that if the paint had been applied to the woodwork in the roof

near the flues where the fire originated, the disastrous fire would

not have occurred ; and, further, that a portion of the exhibition in

greatest danger from the fire, known as Duval's Refreshment-

rooms, and enclosed in the E-shaped burning mass of buildings

forming the India Museum, was no doubt protected from fire by
reason of the wooden walls liaving been coated with the paint.
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—

Alfeed Tennysoh.

Only a email proportion of Letters received can possibly he in-

terted. Correspondents must not he offended, there/ore, should their

letters not appear.
All Editorial a>mmunications should he addressed to the Editob Of

Knowledge; all Business communications to the Publishers, at the

Office, 74, Great Queen-street, W.C. If this is not attended to

DELAYS ABISE FOE WHICH THE EDnOB IS NOT RESPONSIBLE.

AU Remittances, Cheques, and Post Office Orders should be made
payable to Messrs. Wyman & Sons.

The Editor is not responsible for the opinions of correspondents.
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THE RECENT LARGE SUX-SPOT.

[1778]—The splendid spot on the sun's disc last month has been
succeeded by two other fine ones. I enclose drawings o£ the
most important, to show the rapid change that occurred in the
short interval of two days. This spot appeared on the E. limb on
the 6th of this month.

years. I believe the flaming sword of Eden to be a mythic tradi-

tion of an actual occurrence ; and that would go even further

back. The Arcadian assertion was hardly a " myth," in our sense,

though no doubt a ^nythos.

The High Rocks at Tunbridge Wells, at any rate, do not dis-

credit it ; for they must have been abraded in almost historic times

;

and not by tides so much as by storms : their face is peppered by
spray-drops as by small-shot. (One would say, indeed, that the

stone must have been soft, or the spray corrosive, to make such
marks.) Besides, the sun raises tides also.

The moon's diameter is one-half that of liars, two-thii'ds that of

Mercury. Xo one, therefore, could see any incongruity in her

journeying alone, as we do see in the case of the asteroids. In a

word, she is the only attendant orb that is not a mere speck com-
p.ired with its " big brother." Mr. Proctor has called her a
" companion planet," to emphasize this peculiar proportion. She
is big enough to bear a drama like our own history ; none of the

other satellites are,* or the asteroids.

I am at a disadvantage in having no books to refer to as to Mr.
Mackie's figures re aqueous vapour. He may be right in saying

that all the water we see through in the air, would, if condensed,

be much less than a foot in thickness ; but I guess that condensa-

tion is not essential to its blueness becoming visible. We look

through many miles of closely-packed spherules (or bubbles) of

distilled water ; and this may very likely show the colour. A
Scotch or Irish mountain looks very much bluer than a French one

:

I should say because of the greater humidity. Nevertheless, since

water is itself nine-tenths osygen, this may well be bine, as Mr.
Mackie thiuks.

What I meant about oxygen, re Mars, was that bis air may be aJl

osygen, or thereabouts ; in which case he would be far more life-

sustaining than we ever were.
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8th June, O.iu p.m. (Power 00—Direct). Uth, 7 p.m. (Power VlQ—Direct). loth, CIO p.m. (Power 120—Direct).
Showing the change in the interval of two days. Apeiture, 3i in. Wray.

On the 9th, the definition being good, the fine runs (?) of faculai
through the penumbra were very distinct ; at 9 a.m. there was a
bright and sharply-defined tongue, stretching well towards the
central mass of facute ; at 1 a.m. only the faintest trace of it could
be seen. On the 10th, at 6.40, on the squared disc of the screen,
in eitreme length it appeared fully 1' 30". To-day, the 12th, it

is divided into two fine spots ; the largest is 1' in length.
From April tc present date, the fine groups and spots we have

had are, I think, for size, variety, and general interest, fully

equal to those of last summer. G. L. Brown.
Stirling, June 12.

LUNE.S.

[1779]—In reply to Mr. Mackie (1713) I certainly do not

helieve the Arcadian's tradition of their pre-lnnar origin ; I wrote
*' this of course is an extravagant paradox." But a man may
believe it, it he likes ; there is nothing impossible in it. It is not
an origin " within the traditional memory of man," if by that is

meant the ascertained length of tradition; this, however, does not

bar the possibility of a fact being so handed down, say, ten thousand

There is no " argument " in my may-bes. My anjument was that
aqueous vapour proves heat enough for life.

Mr. Proctor has described the earth as being "greenish-blue"
when viewed from the moon.
Does Mr. Mackie mean to say that oxygen and hydrogen cannot

be frozen ? We have barely got oxygen to the fluid state, and
suspect we have solidified hydrogen when alloyed with palladium

;

but surely all matter can be either soUd, liquid, or gaseous. The
cold of space, I fancy, would solidify oxygen ; or anvthing else.

I cannot conceive any reason why the Pyramids "should not last
as long as the earth itself. The pyramid is the solid of greatest
stability ; they are therefore more durable than any hill. In an
airless, waterless world, like the moon, what could destroy our
great human works ? Nothing, but the alternate roasting and
freezing of day and night. Would that alter general outlines, such
as ramparts, river-beds, &c. ?

* Jupiter's Satellites vary in diameter from 2,200 miles (the
Ilnd) to 3,700 miles (the Illrd). This latter is really not so very
much smaller than Mars, while Saturn's Satellite, Titan, is notably
larger than Mercury.

—

Ed.
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In 1S71 I saw in the Emjlish ilechanic a drawing of an apparontly
straight cut between two lunar lakes, which it was suggested was
qnasi-humau work ; but it maybe merely a crack j further informa-
tion seems requisite.

Regarding Jlr. Mackie's other letter (1755) I do not think it

correctly represents what I wrote ; part of it I do not understand ;

and the.rcst seems rather a courteous effort to help me out of a hole,

by the apt attachment of a cosmical donkey who finds himself
" unbeknownst " equidistant from two equally fascinating bundles
of solar system, between which he (as I understand) trots up and
down while humming (to the music of the spheres)

" How happy could I be with either

Were t'oiher fair charmer away !
" •

I half fancy Mr. SI. has got the wrong tortoise by the ear in the
Achilles hypothesis.

A magnet will take up iron only pro rati, and so long as gravita-

tion does not prove stronger. I do not think it is the poles exactly

which attract the needle : not even the magnetic poles.

itany scientific men are of the opinion that the regions of space

are traversed by " magnetic currents." Also, that there are mile-

stones on the road to Dover. I hope this may make matters clear.

IlALLYAEDf.

P.S. In my letter (1757, P.S.) p/o/ii-presence should be pluri-

presence—a theological term, chiefly used of Satan (because omni-
presence is an attribute of Diety). I thick you have rarely printed

a letter more deUghtj'ul than that of "Commentator" (1750).

Bnt let me assnre him I do not disclaim special creation of man
any more than I affirm it. I simply confess I know nothing about
it. I think Professor St. George jlivart has admitted that it is not

of the essence of Christianity ; and lie is certainly an uncompro-
mising Christian. One phrase of "Commentator" rather puzzles

me :
—" The excess are cut off, but, on the whole, there is room for

all." I think there must be a meaning in this. H.

THE COLOUR OF THE MOOX IX A LCXAR ECLIPSE.

[17S0]—The following account of Observations of the Lunar
Eclipse of October 4 last, made by Mr. James Smieton, of Brongbty

Ferry, possesses considerable interest in connection with the dis-

cussion on the Ruddy Eclipsed Moon which has recently been

carried on in these columns :

—

" On turning to some notes made at the time, I find that, about

the middle of the total phase, the moon appeared to the naked eye

as a dim bluish-grey globe, not unlike a nebula or tailless comet.

Its apparent, size, too, seemed greatly diminished." (This last

remark does not accord with my recollection.) " Seen through the

telescope, the details of the mountains could only be made out near

the edges, as the centre of the disc was shrouded in an almost inky

blackness." (Neither does this accord with my recollection, as I

saw the disc through the telescope all of a uniform, putty-like,

dirty-white colour. His station was a full mile to the eastward of

mine.)
" About 10.20 p.m. the eastern edge began to brighten, and a

faint ruddiness for the first time showed itself. This state of

matters continued with little change till 10.45 or so, when, just as

the total phase was passing off, a brilliant streak of silvery-blue

light encircled the eastern limb (of the shadow), while the rest of

the disc glowed with the most delicate tints of lavender, green,

and pink. The order was as follows :—Xext the streak, lavender,

then greenish-blue, then apple-green, then pink, the latter colour

gradnlly blending into a coppery haze that covered the western

part. It may be noted that the ruddy tint which first appeared on

the eastern side gradually passed westward with the progress of

the eclipse. I have no doubt whatever as to the appearance of the

mddy tint after the middle of the total phase, though why it

should not have manifested itself earlier is difficult to explain."

The explanation, I think, is that the cloud which hid the earlier

progress of the eclipse from our view gradually thinned out ; first

there was a dense cloud and total obscurity ; then a thick misty

clond, and the disc seen of a dirty white colour ; then this mist

getting less dense, and, as the light of the moon began to show on

the north-east of the umbra, a faint copper colour gradually spread-

ing itself over the moon ; and, finally, the mist still clearing, the

beautiful blue arc fringing the umbra and delicately shaded, as my
friend describes. The faint indication of moonlight on the north-

east, and the first appearance of the copper colour, being exactly

coincident, seemed as if the one was the cause of the other; but I

fancy this could not be (?). Sene.x'.

• A neat adaptation of the old schoolmen's definition of Nothing
— Chimcera iombitans in vacuo.

ON REFLECTION.
[17S1]—As regards the rolli-etiou puzzlo of " M. T. 11.," already

noticed by myself and other correspondents, does it not follow that

if light bo due to waves produced in a medium actually present,

and if reflection be merely a change in the direction of such waves,

due to their falling upon a surface which they do not peuotrnte,

the waves must travel in tho now direction (i.e., reflection must
occur), whether an eye be present to perceive them or not ?

W. H. G.

INFINITE niVISIBILITY?

[1782]—"Uallyard's" letter (1,717) still cannot get over tho

infinitely divisible atom. I am in tho same predicament : there

ought to bo a limit. Tho difficulty consists in this : If I havo an

"atom" or "any quantity" of inattor, I can "halve" it. Of
course, tho half can bo divided again, and so on ; but my reason

cannot follow. Why? Because it is "limited," "finite"; but

logic tells me that thoro must bo "infinite" division "possible"

if there can be "infinite" mnltiplicaticm, or else mathematics

have no meaning; although it is not practicable to deal with

"infinity," either small or large. Let "Ilallyards" endeavour to

calculate how many " mathematical " points would make, say,

half-an-inch

!

F. W. II.

UAECKEL ON MIND.

[1783]—If Mr. II. A. Bulley, letter 1764, will read Haeckel's

"Pedigree of Man" (there is an English translation) ho will find

him neither an " extreme " materialist, nor " denying dogmati-

cally." Haeckel certainly denies various dogmatic assertions,

which, from their very nature, are imposssiblo of proof either by

experimcTit or reason. All the theories set forth are endeavoured

to be exjilained by reason of empirical proof, logic, or probability.

And surely it must be more satisfactory to explain phenomena in a

natural, reasonable way, than by the "assumption" of the super-

natural and the miraculous.

My simile of mind, with the " scent " of a flower or the

"reflection" in a glass, was meant to show that " mind "_ is a

res media, a resultant, an effect of two material agents, in itself

intangible yet real. As the scent proceeds from the living flower

by the influence of sun warmth, so thought proceeds from the living

brain under the influence of stimuli. Or as the picture of an

object in a glass is intangible yet real, so is mind, thought of an

object, in the brain real yet intangible.

Therefore it appears to me that if one or other of these factors

is absent or inactive, the effect in the soul or mind goes also.

In conclusion, Haeckel does not deny the existence of " sonl" as

a persistent, imperishable " force " in nature. On the contrary, he

says. All nature, i.e., all " matter." At all events, all organic matter

is, in a sense, gifted or possessed of a soul.

Since whatever is, was, and will be, there can be only " change "

—constant, unceasing, varying change, as it seems to me, in one

endless, ever-revolving circle. I would alter the words quoted of

Montaigne, Man wor'rs according to tho causes that work upon

him. F.W.H.

THE IMMANENCE OF LIFE IN MATTER.

[1784]—If "Commentator" will read Haeckel's "Pedigree of

Man " he will find that this follower of Darwin does postulate what

"Commentator" calls "self-existence" to all matter; innate,

inherent, self-existent energy, which all matter, organic and in-

organic, is everywhere possessed of. There is a "soul" in every-

thing; matter gravitating moves of its own accord, magnetic iron

attracts or repels, as do bodies electrical attract or repel each other.

There is chemical affinity, the elements of one compound separate

by contact with another, form fresh combinations, &c.—in short, tho

energies of matter are only at present beginning to be somewhat

understood. As to that convenient progenitor, at least all living

matter does now begin with simple protoplasm, as embryology most

amply demonstrates. Is there a plant, beast, or man which has

not had to pass this first stage of existence in its life ? There is but

one law, and its working seems to me uniform, viz., necessity. If I

understand Darwinism aright it means constant "change," constant

motion; design, creation, arise first in the human brain, they are

"ideas" only; for who designed the "designer," or who created

the creator—those convenient names to cover our ignorance ?

F. W. H.

IS DARWINISM DOUBTFUL ?

[1785]—The probability of any theory being the true one

depends on its power of harmonising a greater number of tajta

than any previous one of similar pretensions. Darwinisw or

evolution is admitted by friend and foe to fulfil this condition.
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On applying the principle of evolution to the formation of a

worm, I cannot imagine that it was necessary for a worm to be

first hard before it got evolved into its present softness. To illus-

trate this, let " Commentator " take the atmosphere at the present

time. In construction, it is a mixture of nitrogen and oxygen in a

fairly constant proportion.

But was its constitution always so ?

Geological investigations lead us to think that it was not so. If

our globe was at one time in a molten condition—and we have no

reason to think the contrary—most of the elements which enter

into the constitution of organic forms must have existed as separate

atoms.
So soon, however, as the temperature of the globe was lowered

by radiation. Arc, chemical attraction began to assert itself, and,

causing some of the elements to combine, hydrogen would unite

with oxygen to form water; carbon would unite with oxygen

to form'carbonic and carbonous oxides, nitrogen with hydrogen

to form ammonia, and in all probability a host of hydro-

carbons, of nitrogenous, phosphidic, and sulphidic matter, &c.,

would be formed at the same time.

One of the conditions of stability in a mixttire of hetreogeneons

molecules is constancy of temperature—an increase or decrease of

temperature causing decomposition and recombination.

A lowering of the temperature is accompanied by complexity of

organisation in many of the molecules.

For instance, organic matter exposed to destructive distillation

affords different products, according to the temperature employed.

To resume. Our ideal atmospheric molecules, under the influence

of sunlight, are now passing from a higher to a lower temperature,

and molecules which were in harmony before will now cease to be

BO; decomposition and recombination will take place, resulting in

the formation of molecules of greater complexity. These series of

decompositions and recombinations would continue until molecules

of such complexity would be formed as to entitle them to be re-

garded as the nuclei out of which all past and present life has been

evolved.
The organic remains which form our coal-beds very likely were

the agents in decomposing carbonic acid, retaining the carbon in

their tissue and eliminating free oxygen. A portion, at least, of

the free atmospheric nitrogen was produced by the same agents.

Now, " Commentator " will see that the worm, according to Dar-

winism, is the result of a series of antecedences—in other words

—

of the organism and its environment. A Weeshmax.

broken up by Nature's leaf-lace, is in reality, in secret, due to har-
mony of quantitative vibration actually taking place in the eye, as

musically in the ear. Does Mr. Thomas endorse this notion ?

Commentator.
P.S.—Huxley himself (it seems rather forgetfully) uses the term

evolution in two different senses : Darwin's (natural selection), and
the normal one, of harmonious growth.

MR. THOMAS'S "EVOLUTIOX," AND DARWIN'S.

[1786]—May I be permitted to point out that Mr. Cave Thomas
(p. 486), appears to use the master-word, "Evolution," not in the

sense of the Master, viz. : natural selection ? The controversy

rotates upon that. May " Hallyards," and your correspondent,

inter alios, be allowed to claim Mr. Thomas as one of the champions
on their side, viz., that of evolution fer.?us natural selection—not

definitively denying evolution (growth—predestined development
by virtue of " the cause, the cause, my soul," infinite reason), but

doubting that natural selection is the cause of evolution, as Darwin
and his disciples Tyndall, Huxley, and Romanes, positively, not to

say, dogmatically, assert ?

Darwin's grand object, speciality, and endeavour was to show
how evolution came about. In this, his utilisation of the struggle

for existence gave him the most brilliant success (I do not say
victory), which philosophic natural history has ever witnessed.

How does Mr. Thomas elucidate or prove his proposition ;
" adap-

tation to purpose, fitness, resolves itself into adaptation of propo-

sition to purpose; evolution, development, into the becoming of

the proportioned in all things ? " Who or what proposes ? Who or

what causes the becoming (TTcrden unci Werdenscin) "that is the

question !
" This is our difficulty ; but Darwin himself gave no

answer to the all-pertinent query. What is the cause of variation?

and the word, word, word, itself, seems to me utterly feeble and
inadequate to explain the marvellous manifestation of the Universe
— reason which we label development.
Darwin himself, nor Moses and all the prophets, could get away

from Design", meaning teleology, harmony, fitness—not necessarily

impljring a designer—but, indeed, implying an eternal self-existence,

power, catise, reason (Hartmann asserts it to be unconscious).

Again, how far does Mr. Thomas's principle "proportion" differ

from the world-old one, harmony, symmetry, no more beautifully

shadowed forth than in the world-old sentences, harmony of the
spheres, and the morning stars sang together for joy ?

We may see the immediate origin of symmetry in the egg, that
(by virtue of the cause) divides into (ico halves, and goes on
deveVjping symmetrically. It occurred to me some time ago that
the pleastire we derive from contrast, e.rj., a fleecy sky, and heaven

TERMITES AND NATURAL SELECTION.

[1787]—The case has to be considered why many species of ante,

not only termites, develop wings at the end of. the season, and why
they kill each other. It would seem that they have no idea of
migrating in part, or laying up a sufficient separate store ; ergo,

as their space and provision are limited, they must kill a qvantum
suff. of the community in order that the rest may survive—not all

starve together. If this inner necessity exists, I do not see why
the fratricidal habit (" cannibal," Huxley calls it, in re the cray-
fish) should not be implanted, or inherent, in the animal, by virtue

of, or through the operation of. That Power which is in—which is

—All, from the kaleidoscopic crystal up, through the " automa-
ton " animal, to man. I do not, I say, see why it should have had
to be "acquired" by natural selection. I cannot conceive how
the rudiments of such a habit began. Did it happen to come into

the head of one ant, or of many, to kill its brother ? or how ? I

confess the whole origin of natural selection, of haphazard variation,

seems to be enveloped in the densest fog. Haphazard variation I

do not believe in ; but, then, if variation took place according to

law, this is the real fo7>s ct orijc of evolution—the word variation

should be dropped, and we should consider al! as the manifestation
and outcome of predestined development—the incorporation and
operation of infinite nature (matter and reason) which I am wont
to term in the sublime all-comprising (aU-vtr.iassend) Hebrew ex-

pression, the I AM ; viz., all which is—ant, bee, crayfish, and
countless other animals, though, not as a rule, up to very man, liiU

each other. Now, will the Darwinians say this habit was " ac-

quired" f I do not believe it. Commentator.

" ANIMALS OF THE PRESENT AND PAST."
" Mr. G. Allen .... has [shown how unfotinded is] the idea

that in past ages the animals existing on the earth were very
much larger than those now known." . . . .

" On the whole, it

may be doubted whether at any time .... the average size of the

ten largest creatures by sea and land exceeded the average size of

the ten largest species existing at the present day."—R. A. Proctob,
in KxowtEDGE, pp. 477-8.

[1788]—"Tictrix causa diia placuit ; sed victa Catoni." First,

Mr. A. speaks of animals existing on the eirth : i.e. the planet,
without distinction of land and water; and Mr. P. adduces huge
water-creatures as a proof that earth's brood has not degene-
rated in size en the whole. No one ever denied this, perhaps; but,
certainly, the idea which Mr. A. seems to combat is the (un-
doubtedly) prevalent one that "big animals" were commoner of

old than now, on land ; (who, du reste, ever thinks of whales and
sharks as " animals " 'f) and this idea i (please, printer, don't
alter this—it is put for a reason)—think is quite con-ect.

To go no further than K. itself—a short time ago there was a
cut of an old-world scene, with an ideal (but real) monster sur-

veying tree-tops or mere whin and gorse ; while above hovered
a Pterodactyl on steady wing, not inferior to him in size.

Where on earth is anything so big to be found now f Even
the Peruvian condor measures only 40 feet across the wings,* from
tip to tip ; and no other bird comes near him. The elephant is our
biggest mammal ; the crocodile oui- biggest lizard ; were not the
megatherium, mammoth, mastodon, plesiosaurus, &c., far larger,

and quite as numerojts, if we may judge by their very frequent
remains?

It is tuifair to lump in the sea with the land, for very obvious
reasons. The abundance of animals will always be regulated by
their food-supply. Thus, a single family of tigers requires a
range equal to half Middlesex to live comfortably. Now, the
surface alone of the sea is five or six times greater than of the
land ; cnhc the sea, and I can't even guess how much space will be
added for the food-supply of sea-beasts O'ver end above that of

land ones. Further, the water is the original habitat of all life

;

no wonder, then, if the finest extant specimens of life should be
found in their native element. Besides, man is the most cunning
destroyer ; and man cannot penetrate the sea-depths (destruc-

tively.)

Mr. P. says {loc. cit.) " It is certain that the great land monsters
of the Jurassic age could not exist now. For while their numbers

* This seems an enormous exaErgeration.

—

Ed.
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must have alwavs been limited, ovou wheu siirroundiiig conditions

favoured their existence."
Why limited ? which of course means " relatively small." Uow do

we know thac ihe laud was not very much more extensive then ?

The seas may have been deeper, thus leaving more bod exposed ;

or, the earth may have been much greater iu diameter iu those

remote epochs (?). Moiuitaiu chains are caused, I believe, by the

shrinkage of the earth, and consequent creasing of her hide ; the

Alps were thrust up in this way in relatively recent limes ; I fear

paradox, but it does not seem altogether incredible that the surface

was much greater before the older chains arose. At any rate, the

\-irgiu soil, unexhausted by tillage and cities, must have loft far

larger feeding-grounds for the land monsters than has ever existed
in liistorical times.

Mr. Procter goes on—" the powers of the human race at the

present time would be fatal to the existence of these unwieldy
monsters."
How do we know they were unwieldy ? I can conceive a savant,

ten thousand years hence, concluding that the elephant must have
been unwieldy, and that hence he perished. The only way in which
we could war with land-monsters would be by artillery ; which we
have possessed but a few ccntm-ies. In the previous ones I think

a battalion of Saurians (with its due complement of Ught dragons
—Pterodactyls—) would at any time have given a very good
account of any human army. (Xearly thirty years ago the Eev.
D. Haigh wrote a big book to show that tho numerous legends of

dragons—St. George's, and the Wautly one, and many another

—

can only be accounted for by supposing that stray pterodactyls,

d'C, did survive into historical times, and were, in the usual course,

masters of the situation. I think this very probably true.)

But, not to theorize, has man, even now, ever extirpated any-
thing r In this France, where I write,—over populated, highly

cultivated,—keen sportsmen, bent on success—they have been
striving for centuries might and main to stamp out, not tho Ptero-

dactyl, which could " take a sight " at them from balloon-range,
but bears, boars, and wolves. Do what they will, these beasts

swarm still. Why is this ? France, on the whole, is as flat, culti-

vated, and populated as England
;
yet in England these beasts of

prey have been extirpated. I think the reason is that the climalu of

France is much mere genial and stimulating than ours, tlins in-

creasing the fecundity of the fauna. Imagine the tropical warmth
and the giant flora of the long-past ages ; and it seems rash to

hazard an opinion as to the relative numbers of the extinct races.

These become extinct (we can guess) only through failm-e of

sufficient food ; the sea has maintained its monsters, because its

supplies are far greater ; and, if we exclude the sea, it cannot surely
be doubted for a moment that our " ten largest species " of beasts
would not even come near the smallest of the ten largest of olden
time. See 2 Cor. li., 19. Hallyaebs.

THE SEA-SEEPENT.

[1789]—I quite agree mth yotir remarks in Knowledge, April 3,

1885 :
" Much valuable evidence concerning the sea-serpent is

suppressed by the liippant sneering of the class of writers who
require no other qualification than ignorance of the subject on
which they write. Scores—perhaps hundreds—of trustworthy
mariners of all ranks, in both the naval and mercantile services,

have seen what they believe to be such a creature, but they refuse

to publish any account of their observations, knowing they will be
insulted and publicly g-ibbeted as fools and liars if they do." Now
for confirmation. On Wednesday, July 12, 1876, we, passengers on
board the steamship El Dorado, saw off Jebel Zagar, iu the Eed
.-^ea, the following appearance in front of a bay in the large island.

The three lengths were estimated by Captain T. C. Kerr at 50 ft.

• ach, and they lay in slightly churned water, at the end of a
< mooth, semicircular wake, coming in our direction, thus :

Every one on dock, and uiaiiy called up, saw tho sight. Whin
wo reached tho position in the lower sketch tho three lengths sunk

out of sight simultancoushj, and at tho same time a largo thresher

sprang into the air, and fell back into tho water with a great

splash.

1 at once drew up a narrative of what wo had seen, with a sketch,

which Captain Kerr and every eyewitness countersigned, and at

Colombo posted it to tho Illvstratcd London News, who suppressed

it, nor could my agents got it published elsewhere.

Last trooping season a local paper, tho Pioneer, mentionod that

tho trooper Crocodile had seen tho soa-sorpout off Jobel /.agar

(where wo had soon it). I sent my narrative in contumation, and

it was suppressed.

Tho lamented Frank Auckland, in " Notes and Jottings from

Animal Life," exhibits on page -102 a woodcut of tho sea-serpent as

seen iu Loch Ilourn. The greater part of the animal is figured,

but we only saw throe lengths. E. F. II.

Morar, May 22, 1885.

LETTEES EECEIVED AND SHOET ANSWEES.

James Gillespie. Your facts and flgures are alike utterly wrong,

and your inferences from them equally fallacious. You ask for my
opinion ; there you have it as succinctly as I can give it.

—

Com-

MK.NTATOR. Letter on Evolution, &c., iu type. Tho other ouo sup-

pressed, as calculated to hurt tho feelings of living people. Please

write on one side of the paper only. Your MS. closely written on

both sides of the sheet puts the compositors in a most evil temper,

and really docs afford a valid excuse for typographical errata.

—

A. 13. Biggs. See p. -ISG.—E.NijuiKEit. You talk about "the ordi-

nary equatorial telescope," by which you presumably mean the

Fraunhofcr, or German form, with the telescope at one end of tho

declination axis and tho declination circle at tho other. You will

find an intelligible illustration of this on p. 15 of " Simms on the

Achromatic Telescope." Your declination axis should rest in

Y's at the ends of an arm on tho top of and at right angles to

tho polar axis. At one end of the declination axis is a cradlo

which carries the telescope, to the other the declination

circle (in my own equatoreal) is rigidly fixed so aa to rotato

with the axis. Its verniers arc attached to the fixed frame-work
carrying the Y's. I can give no further explanation here without

illustrating it with working drawings.

—

Senex. Ail that happens

when sunlight passes through sodium vapour generated near tho

observer's eye is a notable darkening of the already existing D lines

in it. Naturally, the more of such vapour the light passes through

the more it will be absorbed.—Miss Kate H. Chandleb. The
address at which the Ammoniaphone is procurable appeared on the

advertisement sheet of the very number which contained my reply

to you. I never see the advertisements myself, and was unaware

that this would appear.—H. A. Bulley. You trench too much
upon purely theological ground for me to insert your letter.

—

Edwakd Butlek, W. Udal & Co., Eaphael Tuck & Sons. Ee-

ceived.—T. H.Elliott. Wholly nnsuited to tho pages of a scientific

periodical.

—

Henry Bkettell invites the attention of " Hallyards"

to the fact that in the Xlllth Chapter of his "Other Worlds

than Ours," the Conductor of this journal distinctly states that space

must be infinite.—F. W. Eudlek. Eeceived with thanks.— C. E.

Doyle. The Eeligious Tract Society publish a volume ou "Plants,"

iu five sections—" The Seed," " The Leaf," " The Flower," "The
Fruit," " The Grass." These are issued separately at a very low

rate, and the last section comes the nearest to what you apparently

require of any book I am familiar with.—Fbedk. T. Goodman. I

have communicated with the reviewer, who says, " I will copy tho

title-page of Mr. Wooton's book verbatim. It is, ' Mimesis

Inquieta.' By Edwin Wooton. Eeprinted from the Journal of

Psyehological Medicine, Vol. VIII., Part 2. Edited by Lyttleton S.

Forbes Winslow, M.B., D.C.L., Lecturer on Mental Diseases,

Charing Cross Hospital. London ; Bailliere, Tindall, and Cox,

King William-street, Strand." I cannot understand publishers re-

pudiating all knowledge of a work on the title-page of which their

names are so conspicuously printed.

—

Hallyards asks Mr. Butler

if he can tell him the name of a buil-coloured spider with three

depressions on its back, and its body ending in two humps or

corners at the sides. " There were," adds our correspondent,

"many bug flowers growing ou the spot."

—

Eev. S. Wagenhals.
JForwarded.—W. Thatcher. The mean diameter of the earth is

7,912-28 miles; that of the moon 2,10306. Hence it would take

nearly 49 moons to make up one globe the size of tho earth. See

paragraph in capital letters which concludes those at the head of

the Correspondence Columns.

In consequence of the growing scarcity of lumber, corrugated
iron is now being a good deal used in the United States.
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d^iir Cnbfntoid* Column.

We gh'e here, weeli Vy wcel<, a terse description of such of the many
inventions as ice think may be of -use to our readers. Where it is

possible, the number of the patent is qxioted, to enable those who
desire fuller information to procure, the specification from the

Patent Office in Cursitor-street, Chancery-lane. We shall, gene-

rally speakincf, confine ourselves to the more recent inventions; but

it often happens that an article comes under our notice which,

although not qtiite novel, is xcorthy of mention for its utility and
ingenuity. In such a case we should not hesitate to refer our

readers to it. And while we thus increase the interest of our pages,

we at the same time a.inist the inventors by giving greaterpublicity

to their inventions (Knowledge being a popular magazijie) than

is accorded by the most excellent trade journals.

VENTILATING FLUE-BEICKS.

[Patent No. 7,946. 1884.]—The novelty and adrantages of these

bricks, patented by Mr. A. Talbot, of Manchester, is that by their

means fluea maybe formed in thin walls of either 4J-in. orO-in.

thickness. The fiaes can be either horizontal, vertical, or oblique.

By their means it will be quite easy to have a constant supply of

fresh air and the constant removal of the vitiated air. The vertical

flue-bricks are formed with a hole through the 3-in. thickness of

the brick, nearer to one end than the other, so that by turning the

bricks alternately, end for end, the holes will come one over the

other, and the bricks bond in with the ordinary bricks of the wall.

The flue in a 9-in. wall will be about 7 in. x 5 in., and Si in. x 41 in.,

and in a 4^-in. wall about two inches diameter. The horizontal

flues are formed by making a groove or grooves on one of the faces

of the brick ; and by placing two courses, one over the other with
the grooves together, a continuous flue is formed of about two inches

diameter in a -li-in. wall, and larger in a 9-in. wall. The bricks can
also be perforated horizontally, and the holes placed in line with
each other would form continuous flues. Oblique Hues and all neces-

sary junctions, connections, and openings can be formed. The flues

can be formed with socketed or unsocketed joints, and be either glazed

or uuglazed. The flues are smaller than those generally used for

ventilating purposes, but as any number can be used in a wall,

that is claimed as an advantage, as many small inlets at diffe-

rent parts of a room will bo less liable to cause draughts, and
will give a more equable temperature than one or two large fines

could do. The system considered most suitable for ordinary
living-rooms is to have a fireplace with hot-air chamber at back
or sides, stipplied with cold fresh air by means of the horizontal

flues from the nearest external wall; this air, when warmed, will

pass along horizontal flues at the level of the skirting, through
which openings will be made in the positious, and as frequently as

desired or required by the size of the room, the warm fresh air will

thus pass into the room near the floor-level, and rise to the top
of the room, where it will be drawn off through openings in the

cornice into another horizontal flue which might open to the outer

air at the nearest point, or by means of the vertical flues be con-

nected with an exhaust ventilator in the roof, which would
always ensure a constant np-draught. By these means, all rooms,

halls, passages, &c., can be thoroughly and constantly supplied

with fresh air, and the vitiated air be removed as soon as

formed. The whole house can also be warmed and ventilated

throughout by a system of these flues connected with a hot-air

chamber in connection with the kitchen or other fireplace. Public
buildings can also be warmed and ventilated in a similar manner
by means of a heating-chamber in the basement or other suitable

position.

CONCRETE STRUCTURES.
Portland cement concrete (if made with a non-poroua aggre-

gate) is impervious to moisture, and yet, at the same time (if

not hydraulically compressed) will take up a sufficient quantity
of moisture from the air to prevent condensation upon the surface

of the walls. It not only resists the disintegrating influences of

the atmosphere, but becomes even harder with the lapse of time.

It may also be made in different colours, and can be finished off

to nearly a polished surface, or can be left quite rough. Nothing,
therefore, can be better as a building material.

In order to properly use it, many systems have been devised,

but that ordinarily used consists of first forming casings of wood,
between which the liquid concrete is deposited and allowed to

become hard or " to set." The castings are thea removed, the
cavities and other imperfections are filled in, and the wall
receives a thin facing of a finer concrete. "Mouldings and other
ornament are also applied to this face by the ordinary plasterer's

methods.

In the system patented by Messrs. West, instead of employing
wood casings between which to deposit the concrete, or "beton,"

and removing them when the beton has become hard, casings of

concrete itself are employed. These casings, or shells, of concrete

become a part of the wall, and form a face to the work. They are

made in the form of rectangular slabs, the cotirses of which are

secured together by means of a bituminous cement, which (whilst

hot) is poured into the keyholes, and which cools immediately and
becomes hard. Any other quick-setting cement may be used in

place of the bitumen. The horizontal and vertical joints of the

slabs are further secured by grooves, into which lime-putty is

squeezed, or a cement-grout is poured, and which act as joggles.

Grooves are also made in the solid work iutroduced to form window
and other openings, for the same purpose.

If necessary, the use of any kind of cement for the keys may be
avoided by altering the form of the slab, by which means the bed-

joint of one course toothes into that of the other. For instance,

slabs of hexagonal form may be employed, when it will be seen

that the joggle-joint is snfEcient to prevent the slabs from toppling

over or from being thrust outwards by the pressure of the concrete

behind them.
The walls built with these slabs may be made so hard that a nail

cannot be driven into them, or they may be made sufficiently soft

to be used for fixing joinery to them by means of nails.

For retaining-walls, or, in fact, any kind of engineering work, the

system may be applied with great economy, the slabs being made
proportionately heavy to suit the work.

The use of concrete as a material for building will be found to

meet all the defects set forth by practical people, as it may be made
fire-proof, vermin-proof, and nail-proof.

WATER-FILTER.

[Patent No. 8,320. 1884.]—The advantage of this water-filter,

as shown below, is that the filtering medium can any time in a few
moments, and at small expense, be renewed, and the filter is then in

every respect equal to new.

Fig. 1.

It will be seen that two concentric cyliudera of perforated
earthenware, copper, or other suitable material have a common lid

and a common base. Between these cylinders the filtering medium
is poured in, and the water is filtered by passing through the
filtering medium into the siJace in the interior, whence it issues

into the receptacle for filtered water, or is drawn off at once.
The filter is made in a great variety of styles. Fig. 1 represents

one of the filters of china or earthenware for indoor use, and Fig. 2
represents another designed for attachment to main service pipes.

The patentee is Mr. J. P. Jackson, of 9, Canning-place, Liverpool.

TnE In\T!:ntions Exhibition.—Messrs. Verity & Co., who took

the public eye by storm with their Electrolier in the Edison Court
of the Crystal Palace Electric Exhibition of 1881-2, have outdone
that and every other previous effort by a beautiful and most
tastefully - designed brass Electrolier, fixed this week in the

entrance hall of the Exhibition, opposite to the now notorious

Duval Dining-room. It is to carry eighty Swan lamps, the effect

of which will, doubtless, be grand.
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^ur CfjfSS Column.
By Mkphisto.

BRITISH CHESS ASSOCIATIOX.

PLAY in the Tournament of the B. C. A. has proceeded all the
vrcek in a most satisfacrorr manner. Youn;r players are

coming to the fore, and surprise their older competitors with unex-

pected combinations and unlooked-for resources. Up to Saturday
last. Bird and Ounsberg were favourites. On that day Giinsberg

defeated Bird in the cramc given below.

In connection with the play of the older masters, we may remark
that their play presents a striking contrast in the opening to the

play of younger men who follow modern notions and theories. As
a rule, the younger player will mostly get an advantage in the

opening. If these veteran Chess-players do not readily take

to modem principles of development, whose superiority

over older lines of play has undeniably been jiroved,

then surely these modern principles could not possibly have
been put before the Chess world in a comprehensive and digestible

form. We have been impressed with this fact to that extent, that

we have determined, after the Tournaments have finished, to begin

a series of papers in which we shall endeavour to teach.;ir.';7 pn'n-

cipJes of Chess and Chess Openings, not by mere analysis, as

heretofore, but by taking for our illustration an actual and woll-

played representative game of each opening.

We give the latest score below. Chess has more and more
become the favourite pastime of the educated classes. Columns of

Chess news now find their way in the daily press. As a practical

recognition of this fact Lord Tennyson has offered copies of his

works as a prize to be competed for by the Church, Army, Medicine,

and Law. Mr. Ruskin has likewise given prizes of books for com-
petition by players following science, art, or literature. We shall

report the result of these highly-interesting contests.

Complete score of ihe B. C. A. Tournament up to Tuesday

eleven o'clock p.m., inclusive ;
—

A

H. E. Bird (A) —
W. Donisthorpe (B) ..'

J. Gunsberg (C) 1

A. Guest (D)
i

Thos. Hewit (E)
|

D. T. Mills (F) jO

Bev.G.McDonnell(G)l
J. Mortimer (H) jO

R. Loman (I) i
W.Macke8on,Q.C. (J)

W. H. K Pollock (K)0
R. Rabson (L) 10

H. A. Reeves (M) ...

Rev. J. de Soyres (N)

G. E. Wainwright (O)

A. BumboU(P) |0

C,D E P i

1
—!0

1

0!i 1

1

00

G
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White dare not venture upon
QKt to B7 without losing the

(i) Black should have Castled,

•winning the adverse Kook with 9.

two Knights for the Rook.

(c) An irretrievable blunder, which practically loses the game.

12. Kt to Kt5 should have been played.

(J) 13. B to K3 would not have saved the piece, because of

14. B to K3, &c.

A very instructive Ending, which occurred in a game between

Donnisthorpe (White) and Mortimer (Black) :

—

'''mm ^''-WM '<:m&'
''"'

i i

m

Whitb.

Black to move.

It will be seen that Black's Pawn is lost. If Black plays P to ES
(Kt), then K to B7 wins; or if Kt to K7 (ch). 2. E to R7,

K to Q6. 3. Kt X P, and White must win by bringing his Knight

over the Queen's side and displace the Black Knight by attacking

it. With careful plaj', it will be found that White wins in every

variation.

ANSWERS TO CORRESPONDENTS.

#*, Please address Chess Editor.

Stodeni.—In Problem No. 152, if 1. R to R8, K to K4. 2. R
to E,5 (ch), P to Q,4, and there is no mate. Both the RP and KtP
are necessary to effect the mate. In the Problem by E. Pradignat,

if 1. R to QB4, P to K5. 2. R to BG (ch), K to K4 (ch), and there

is no mate.
M. T. HooTOX, RAVEXsnoE, E. Loudex, W., H. A. N.—Solutions

correct.

R. P. F.—Ton are quite right, ilr. Law's Problein 158 can be

done by 1. Q to R8 (ch),&c.

€>nv W^\)i&t Column.
By Five of Clubs.

A FINE PROBLEM.

THE following double dummy problem, which appeared recently

in the New Orleans Times Democrat, is to my mind superior

to the great Vienna coup, inasmuch as two neat points of play are

involved, within the compass of six tricks

:

Spades—7, 6.

Hearts—Kn, 4.

Clubs—A, 3.

Hearts-Q, 9.

ClabB—Kn, 8.

Diamonds—Kn, G.

Hearts—10, 5, 3.

Clubs—C.

Diamonds—Q, 7.

Hearts—A, K, G.

Clubs— 10.

Diamonds—10, 9.

Here A is to lead, and A-B are to make all the tricks. The
players are supposed to see all the cards, and, of course, the six

tricks are to be made against the best possible play. It is easy to

make six tricks if T or Z play ill, as, for instance, if Y throws away
a Club, at any stage of the play ; for then, of course, A-B have two
certain tricks in Clubs, which, with the two in Hearts and the two
in trumps, make the six required. But against proper play by
Y-Z, the problem is not very easy. In fact, to unpractised players

it will appear, after a few attempts, altogether hopeless ; because,

on every line, it seems as though Y and Z could make sure of one
trick, either in Hearts, Clubs, or Diamonds, all three suits being
perfectly guarded. For the guidance of such players I note that the
success of A-B depends on their keeping open«?J three plain suits as

long as possible ; according to the play of Y-Z, A-B may have to

make, outside the two trump tricks, three tricks in Hearts and one
in Clubs, or two tricks in Hearts, one in Clubs, and one in Diamonds,
or two tricks in Hearts and fwo in Clubs. By keeping these three

possibilities o]iei:i as long as possible, the problem cm be solved.

It is stated that the above position occurred in actual play with
four players; but that is manifestly impossible; for ten Hearts
remain in the four hands, and therefore not one round of hearts
can have been played, so that the position of the Hearts could not

possibly have been known, as the conditions of the problem require.

In actual double-dummy play, as distinguished from double-dummy
problems, the jjosition may have presented itself. It so, and A
played correctly at a minute's notice, he must have been a capital

player. For even an experienced double-dummy player need not

be ashamed at being several minutes before he sees the solution of

the problem. (I took more than a quarter of an hotir over the
problem, though I have had much practice recently over some of

the fine compositions of Mr. F. H. Lewis.) The first "point" in

the solution is indeed such as would occur to every Whist player at

once,—but the second is not so obvious. Yet in reality the play
throughout is such as true Whist principles suggest as the only
sound course, and though a good player might be several minutes
seeing the solution without the cards, with the cards he would pro-

bably play right throughout. The solution will be given the week
after next ; but solvers need not forward solutions, as every letter

so sent would have to travel half over the world to reach me in my
wanderings.
A querist asks the proper course to pursue with such a hand as

the following, the holder having to lead :

—

Spades (trumps)-
Hearts—10, 7, 4.

Diamonds— 9, 8, i

Clubs— 9, 3, 2.

-A, 7, 6, 3.

The first point to be attended to, in the case of so pleasing a hand
as this, is to suffer no signs of exuberant Joy '.to be expressed on
the countenance. This attended to, you have to decide what to

lead. The question asked me is whether you are justified in leading
trumps. There is no Whist law forbidding you to lead tramps'
from such a hand, or even from trump 2 single, and 2, 3, 4, 5 in

each of the other suits. What your partner might be justified in

doing if you did lead trumps, would be a question worth con-

sidering. I can scarcely imagine any conduct too severe for a lead

which distinctly implies that you hold a strong suit outside your
moderately strong trumps. The proper thing to do is undoubtedly to

lead the Heart 10, or the Diamond 9 (the two suits are equally weak),
in the hope that fortune which has been so severe against yon in

giving you so bad a hand, may have given your partner a hand which
will enable him at once to recognise your lead as from weakness.
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